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(57) Abstract 

A reconstituted human antibody against human imerleukin-8 (IL-8), comprising (A) L chains comprising: (1) 
the human L-chain C region, and (2) the L-chain V region containing the human L-chain FR and the L-chain CDR 
of a mouse monoclonal antibody against IL-8; and (B) H chains comprising: (1) the human H-chain C region, and 
(2) the H-chain V region containing the human H-chain FR and the H-chain CDR of a mouse monoclonal antibody 
against IL-8. As the major part of the reconstituted antibody derives from a human antibody and antigenicity of the 
CDR is low, this antibody has a low antigenicity against the human body, thus being expected to be applicable for 
medical therapy. 
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91 ffi » 

\z h 4 y 9 — a << *■* - 8 ( I L - 8 ) IZtit Z *7 
9 D-t^JJt#©*B»ttftS1i* (CDR) &Of»IS«« ( 
V$I«) . fiffCk h I L-8CWt«k 

t ffifll (LIS) Br«ffl*&CFb MR (Hfll) »T««*0il*ltt 

ifc£*I$ (CDR) # fc h I L-8CMt«7«x*^o-tfl/ 
iA^lDCD RCJ;*)S**A&*LT^*Sli* (reshaped 
) k hfitftcBBr*. **!8tt*€»Cs ±12® ffi#X 
a-rt*DNA41lttt«. mJiSDNA*^ 

1=81$ *ifc*±cHf *. *fSHni$ t h I L-8c»t« 
* / 7t;i*OS)§^a. RCfb h I L - 8 Cjtfr *S*«t hffifc 

4 y * - d A * y - 8 ( I L - 8 ) fcU (LPS) ?*fl 

% LfctiO^f 1» J; J^ft'Silv nonocy te-der 
ived neutrophil chemotactic fa 
ctor (MDNCF)&5W* neutrophil acti 
vating prctein-1 (NAP-1) *iSS*lT^ 
fcfijfctt* ^ M^V (chemokine) I L - 8 8 

3 *U ^m&efiLBKfc^tf 'J yf«Cttffl L- 
T x * ® ft 2£4JE£tt o Tfiife (chemotax i s) itSiS 



1 



WO 96/02576 



PCT/JP95/01396 



(McElvaney, N. G. £ . J. Clin. Inves 
t . . 90. 1296-1301. 1992. Lynch III. J 

P. t), Am. Rev. Respir. Dis. . 145. 14 
33-1439. 1992. Donnelly. S. C. £ . La 
ncet. 341. 643-647. 1993. Car. B. D. 
fc. Am. J. Respir. Crit. Care Med. . 1 
49. 655-659. 1994. Antony. V. B. <s>. J 
. I mm u n o 1 . . 1 5 1 . 7 2 1 6 - 7 2 2 3 . 1 9 9 3 . T 

akematsu. H. ^ Arch. Dermatol. , 12 
9. 74-80, 1993. Brennan. F. M. S> . Eur 
. J. Immunol. . 2 0. 2 1 4 1 - 2 1 4 4. 1 9 9 0 . 
Izzo. R. S. <b. Scand. J. Gastroenter 
o 1 . . 28. 296-300. 1993. Izzo. R. S. h 
.Am. J. Gastroenterol.. 87. 1447-1 

4 5 2. 1992). 
Ko. Y-C. hit. fcrIL-8£tfilSii:LT-7<5*:ift£f 
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s - 4 £igaSL-fc. ?nt^ n- + ;HK*w s-4©tmv* 

4 7*tt. xfiLttRtfC r l2HHT!**c:<!:*<9i&frCS->T^ 

5 (J. Immunol. Methods, 149. 227-23 
5.1992). 

WS - 4 &#©ffi b h I L - 8 tii#£ Ltl A. 5. 12. 1 
4 (Boylan. A. M. J . Clin. Invest. . 

8 9. 1 2 5 7 - 1 2 6 7. 1 9 9 2 ) . MfttflBBW 0 9 2 - 
04372Cra*3*iTlr**ffiPep-l JS**fctt!SP e p - 3 
S#*«^ttDM/C7 (Mulligan. M. S. J . I 

mmunol. . 150. 5585-5595. 1 9 9 3 ) 

«g4f«:iCJ;^, IHAJfiL • Sl^BS ( S e k i d o . N 
. ^.Nature. 365. 654-657. 1993). LP 
S8£©£JStf£(Harada, A. Internal 1. I 

mmunol.. 5. 681-690. 1993). LPS** ^ 
&4 y#-u j * y - I ( I L - 1 ) B*©08ttife ■< A k a h o s 
hi, T. ^ Lymphokine and Cytokine 
Res.. 1 3. 1 1 3 - 1 1 6. 1 9 9 4 ) Citt«» + »8 

& b h I L - 8 ©ffilalft (homo 1 ogue) t, 

-4tt7**' I L - 8 C« U^1SISL> I L - 8*^^ 

rada. A. <s> > Internatl. Immunol. . 5. 
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68 1-690, 1 993) © T . Z ft t> V> 1 t It . b HI & S 

CI *1&©R1H b hSffc (huma n i z e d) 

fit* © Sift #88* S ftfc. "7 $ xtftftti: 2 -3©2f£T- b FSft 

«fc LTtt* Rlftffl* (V««) 

6ft* * y ? Jftfrtt & © v $ afitfr©iUM***£«frfc 57 
1* * ©Tv t>£©vi>*fit*£H-© ! &Htt*-*>-»"tfitlic*S 

*>7fit*?ttt>£©^**fit*clfc'«fc h£lft©f&«i 

«tcM-r*ftffiiss* < 4-r«'5rfitt*<** ( l o b u § 1 i o . a 

. F. Proc. Natl. Acad. Sci. USA, 86 

, 4220-4224, 1989). 



WO 96/02576 PCT/JP95/01396 



v x fit ft * l - i-S f L ■? § tz *> £> m - o 2r S : ? - J5 » St T .• « . * ; 

(complementarity determin 
ing r e g i o n ; C D R ) t h "l$LpJ®£&fe L T 

Hfl&J&J ( r e s h a p e d ) t h »Jg8!« * ftS* « . £ £ 
iCi-^TK, B»J&fc h pj£$$0 C D R ©?Jlii££ >> -JI *> £ 

-^9-*$i$ (fr) ©-»oge*EM* ^ s * fftfto* °T^p1 

SSfl#«CDR. *?<fct>\ & < -SB© F R ©*-? & C D R &@ 
nJ|gSi!tE?iJtw^ «5 ft?*?^ «««l#RftE^I** 

$«^o w©s*©^». -7^ c d Rzmftt znftifc^ b J>t ^ 

l « ^ u r T & -5 . 

^fS$ t h ffifr CO^T (£3 &C x Riechmann, L. 
.Nature, 332, 323-327. l988;Verho 
eyen. M. Science. 239. 1534-1536 

. 1988;Kettleborough. C. A. P r o t 

ein Eng.. 4. 773-783. 1 9 9 1 : M a e d a . 
H. Hum. Antibodies Hybridomas. 

2. 124-134. 1991 ;Gorman. S. D. i> . P r 
oc. Natl. Acad. Sci. USA. 88. 4181-4 
185. 1991;Tempest. P. R. ^ Bio /Tec 
hnology. 9. 266-271. 1991 iCo. M. S. 
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£, , Free. N 8 i 1 . Acad. 5 c i . USA, 8 C . 2 C 
69-2873. 1991;Carter. P. £ . P r o c . N 
a t 1 . Acad. Sci. USA. 89, 4285-4289, 
I 9 9 2 ; Co, M. S. J. Immunol.. 148. 1 

149-1 154. 1 9 92 ;&cfctf Sato, K. Cane 
er Res., 53. 851-856, 1 9 9 3£#H?©Cl£. 

38 WOW* 

b h i l - 8 cs4-r*sfli*t hfitfrttjn^n-c^ 

b hffitt£flr«1-Sfc»cttfc* ©I**<f&5T&<& S 
ato. K. h. Cancer Res. , 53. 851-856 
. 1 993).ft-?T.*£9i8:bhIL-8£*t?3. feffiffitt 

fit* 

**9ittb h I L - 8 CM* •SSfrJfcb hffifrfcftflft*. ** 

91tt£fc. f£ISflJ$b hffif*©ft5S©iBtI-2?}rfflT&S b h/v* 

^gjftfS. MO' c**9itt* > ^Jftfrs Sfc&b £tf * 

ft b (DM* blzZtz 

„ bhiL-8K*****>7fa#fc£tf*tt&®K#®S£*£ 
. Rtf b Y I L-8Cjk*t*S»*b Hjtttfccfctf-tft&CSrfr© 

(1) b h i l - 8 k: t S " ^ ^ * / ^ ° - t ^ Ja* © L « v 15 



WO 96/02576 PCT/JP95701396 

(2) t h I L - 8 K & T £ ^ ^ * * ^ ? D - t^tflfr © H $ V pI 

( 1 ) b h L« c$IM. R# b h I L-8C*tt§?-)Xt;:?D 
( 2 ) b h H«[C$I^ &tf b h I L-BCiJt^n^^o 

( 1 ) b h L0C$I$. b h I L-8Cijt^nt;^D 

( 2 ) b h HiRCiStt. &tf b h I L - 8 CjHtJv^^t; * n 
- + 0 H ® V pIM £ # ^ T $ 5 H $ ; 

(1) k f I L-8t:jtft5-7'5^t;^n-t;i'taftWS-4© 
Lffl Vffl* ; ft CM: 

(2) b h I L - 8 v^x* y 0 n-t^WS - 4 © 
H« Vpl$ { 

(1) b UflClS*, & b \ I L-8Ctft*7*xt^D 
-*;i/ffifl^S-4©L«V1I«*^TJ**L«;a6tft;: 

(2) b hHlKCfl^s R b h I L-8CttliT*7vt;^D 
-+fl/}jt#WS - 4 0 HIS VSf ®£#A,-£fi££ Hfll ; 
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* £ 9J $ * - ; . 

(1) b h LIS C$I$. Rtf b h i L-sztitz-**,**/ 
-t^P'WS - 4 © L «[ V ffl4S^^#A/-eJSK« L$I ; fttfC 

(2) t hHBCfl*s fttfk h 1 L-8{:MtSv^t/;D 
-*;uffi*W S - 4 © Hf8 Vft«*£A,-Cfi!c* H« ; 

(1) b h I L-8C*t"TS*>'*«-'*-^ffi*©L»Vffl*©C 
D R . ; ft C 

(2) b h I L - 8 £ ftt" 5 * ^ ^ D-*;i/jftft©H$Vpf$©C 
D R ; *. 

(1) k h I L-8Cjt}t3v^t^ n- + frtKfrQ L 81 V p| 

1CCDR ; fttf C 

(2) b h I L-8t3M1"<S-7^^^/^n~^ © H tt' V H 

$© C D R ; * Jlflff S. 

( 1 ) t HSV © 7U-^'7-^p11 (FR) ; ft C 
(2) b h 1 L-BCWtS^^t^n-t ^tflft © L tg V $1 
$© C D R ; £^/lT?$5> b h I L - 8 t3*tr Sta*©SmfiJ;b 

h L« Vi»* ; fttf £ 

( 1 ) b h HfjK Vp3$© F R ;ttFC 

(2) b h I L-8CMt^7^ty ^a-+^fiift(!)HjIV?I 

* * w a * c x 

( 1 ) b h LII Cffl« ; fttf C 
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(2) b h L fl F R > RO'b b I L - 8 v 7 t / ^ p - 

i-JUViftO Lmc D R £ # A> Tr fifc S L*J|VSIi& ; ££/4/T'/£S . b 
HL-8 JCfcf-T Stft<*©^«fiSc b h Lfll : MCKIC 
( 1 ) b h Htt'cffitt : fttflc 

(2) b &tf b h I L - B i:JJti ? d - 

hl-8 K**-r5ffi#©#8ififcb hHa^jiftts. 

(A) ( 1 ) b h LIHC®«. fttffc 

(2) tHiFRv atfkHL-8i:»t57')Xt; 

* o-*^i/t#©L*jtCDR£^T?JiicSLf.l ; fttflC 

(B) ( 1 ) b h HttCfl(&U tttf 

(2) bhHIHFR.fi.tfbh I L-8 C^tSvf Xty 

* d -^-^$t(*©H«IC D R££/0-?/£SH«l ; 
££/^T*/i!t<S. b h I L — 8 K 2* "T £ b r- ft # £ i§ ft * „ 

( 1 ) &T®E^JIw^-rXtt*©-SB£*r^-£. bML-8i:« 
t57f Xt; * D-7-/l/$ift:WS - 4 <D L«8 V&«© C D R N 
C D R 1 ; Arg Ala Ser Clu lie lie Tyr Ser Tyr Leu Ala 
C D R 2 ; Asn Ala Lys Thr Leu Ala Asp 
C D R 3 ; Gin His His Phe Gly Phe Pro Arg Thr 
3t 

( 2 ) J£lTOBeyiJJC^-rXii-€r©-SP^W-r-5. b h I L - 8 KS* 
t5?nt; * 0-7-;l/}afrWS - 4 <DH& V1S#© CDR, 
C D R 1 ; Asp Tyr Tyr Leu Ser 

C D R 2 ; Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu Ty 
r Ser Ala Ser Val Lys Gly 
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CDR3 :Clu Asr. 1yr Arc Tyr Asp Val Glu Leu Ala Tyr 

(1) t h L^V$Ii©7l'-^7-^ll (FR) ; fttf C 

(2) b F I L-8CWt«7ni/^-tfl/R*WS-4C) 
L|Va«(Z)CDRi«t^*^ bHL-BCMtifilftfl) 

( 1 ) b h HJ|V$|«0 F R ; Mtf C 

(2) b h I L-8C*fr5-v^x^y^D-t^fji*WS-40 
H«Vfj[*®CDR;*#A,-C*S* t M L - 8 C*tt Sfil*® 

( 1 ) t h L«C1S* ; SfetfC 

(2) k HHFR, Rtft h I L-8CMf ^d- 

* Ji/ffift W S -4©L$CDR£#A,TJ££L$8V*I$; 

b h I L — 8 C»r *i/ift©SfcfiK t h Lift ; 

(I 

( 1 ) t hH«Ctl«; ttfC 

(2) b h H H F R n RtFtl I L-8C«t*'nt^D- 

* n/JafrW S-40H$CDR£#A,-CJ£SHigiV$I®; 

(a) ( i ) t h Lactams, fttf n 

(2) b h L$ F R . Rtf b h 1 L - 8t:Mf 
*n-*;uffiftWS-4©LaCDR*t^$SLm;2£tfi;: 

1 0 
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(B ) ( l ) t h H«cffl«. 

(2) b h H$ F R. Rtf b r I L-BCWt^nt^ 
^ o - * # W S - 4 © H III C D R * £ A* "C Ifc * H 0 ; 
£ # A, T file <& s b H 1 L - 8 Cjj t 6*SfllfiK b Mfitt4«&1'S. 

FBI: Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser 

Val Gly Asp Arg Val Thr He Thr Cys 

FR2: Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

Tyr 

FR3: Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

Phe Thr Phe Thr He Ser Ser Leu Gin Pro Glu Asp He Ala 

Thr Tyr Tyr Cys 

FR4: Phe Gly Gin Gly Thr Lys Val Glu He Lys 

FR1: Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser 

Val Gly Asp Arg Val Thr He Thr Cys 

FR2: Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

Tyr 

FR3: Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

Tyr Thr Phe Thr He Ser Ser Leu Gin Pro Glu Asp He Ala 

Thr Tyr Tyr Cys 

FR4: Phe Gly Gin Gly Thr Lys Val Glu He Lys 

m §2 b r H m F R (i T 12 © 7 $ J tt£?fl £ W t * 4 © if & & 

FR1: Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 
Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 

1 1 
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Phe Ser 

FR2: Trp Val Arg Gin Ala Gin 
FR3: Arg Leu Thr He Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR1: Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Gin 
FR3: Arg Leu Thr lie Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR1 : Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Pro 
FR3: Arg Leu Thr He Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR1 : Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Pro 
FR3: Arg Leu Thr lie Ser Arg 



Gly Lys Gly Leu Glu Leu Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Val Gin Pro 
Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Trp Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Val Gin Pro 
Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Leu Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Val Gin Pro 
Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Irp Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
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Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser ; 
FR1: Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 

Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 

Phe Ser 

FR2: Trp Val Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Val Gly 
FR3: Arg Leu Thr He Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 

Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser ; 
FR1: Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 

Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 

Phe Ser 

FR2: Trp Val Arg Gin Ala Pro Gly Lys Ala Leu Glu Trp Val Gly 
FR3: Arg Leu Thr lie Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 

Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser ; 
FR1: Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 

Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 

Phe Ser 

FR2: Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val Gly 
FR3: Arg Phe Thr He Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 

Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
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FBI: Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 
Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 
Phe Ser 

FR2: Trp Val Arg Gin Ala Gin Gly Lys Gly Leu Glu Trp Val Gly 
FR3: Arg Phe Thr He Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 

Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

©KJt*3-K-r*DNACH-r*. **Wtt*fc* _L IS D N A £ 

♦ JfeWttS&C**:* kML-BC«t*^ 9 fit*** 0 s * 
©«*©«ittftt. C«t*»i*k h«**?* 

tf*©»ifr ©»»#»*«$■*"*• 

0ifi©fl5#S3lH 

Ultt. *****««©»*© l«* J; tfH «©»«©*»*: 

W ffl « x tr-xnyy-->3^-7T**--l* (HEF-1 

F-VL-g jtfccfctfHEF-VH-g r 1**1". 

H 2 lis CO sflffiafcfciW + cE&SftfcSffc'HO* * ? w 
S - 4 ffift (c hL/c h H ) ©t h I L-8 £**?"*££&© if 
I2©fc»©E L I S AOjS*«*t^77'C*i. 

13 **9!©llfll*t hWS- 4fii*©Ht|V«*©*-A 
-^ 3 yr aj (RVHa) (A) . *?±tf***fc rWS - 4 ft 

1 4 
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ft© L m V II 8® is- •>" 3 a - ( R V L a ) (B)©&T 
^ y * a - K f * D N A * fllffcT * » © ^' + ^ ^ i» 

H 4 lis *£9!©iS8lJ£ t h W S - 4 ft*© L IR V$|® ( R V L 
a ) tt btflZ H$ Vft® ( R V H a ) £s *ftfft^7WS-< 
ffiftH$V$|$ ( c h H ) a / * WS - 4 tt*L« VII* 

(chL) £COS|HlS£3fe3ic**s kML-8Ctt***S£tg 
£jg£B£x C 0 S 8B US 0lg#±rt4u;:E&£*i 7 
WS-4JSfr (chL/chH) <»: Jfcttt * fc » 0 E L I S AOS 

B5fcU C O saE©St±il + Cl4S*ifc**!!OR V L a 
$t^■^a5880IaJ^lt^WS-4i^fr (RVL a / R V H a 
. RVLa/RVHb, RVLa/RVHc. RVLa/RVHd 
, RVLa/RVHe, RVLa/RVH f, RVLa/RVHg 

RVLa/RVHh) OkHL-8 Cttt S <fc 141* 

x C 0 S8»©i&*±» + K:jS£*ftfc*»«H©*> 7WS-4K 
ft ( c h L / c h H ) £ Jfctt** fctt© E L I S ACgl^^t^ 

168, CO SfflB§©ig£±?&4H;:E£$ft*:*£»B©R V L b 
££A,TaS8&©SfcJftfchWS-4i/i;ft (RVLb/RVHa 
. RVLb/RVHb, RVLb/RVHc, R V L b/R V H d 
. RVLb/RVHe, RVL b/RVH f , RVLb/RVHg 

RVL b/RVH h) © t b I L-8C*J-fS*££fS<i:j££S£ 

. COS«©**±»*C*£3ttfc**91©*' , ? ws - 4 ffi 
ft (c hL/c h H ) £lfc&'f'5fc«>©EL I SAOgl^it^ 

H7 8s »»L hWS-4ffiftRVLa/R 
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v H g #. v' r v L b/R\'Hgot I- i-i.-8j:**-f**S£te* 
fHSLfc*ffeW©*>7WS-4fit* ( t hL/c h H ) £ Jt ft 

|8!i, ffiSS L £*»«©**«* htt*RVLa/RVHgt 
&tfCRVLb/RVHg(DI L - 8 ^ * 7"'^ - CW1"*lL-8 

- 4 ffift ( c h L/ c h H ) titmtZtzVXD. y If y V 

tHL-8 tlWtiv^X*^ * o-* Jl/ffi*© Vfc8£ □ - 
K D-i.y^t*fc«>ctts Kitfe^ ©»#«i L- 

4 7 - K - 7 $ft8ti:iW5**. 7 »; K - v ^ <b m 
RNA£iiiiiL*&> &&©#&£* 9 -*$c DNAC«L, 
# y y 7-**ii«SlS (PCR) ft4ffl^tlftit*DNA*l 

tttacii-cfc&fts. ccift^oftffii^f^ Ko, y-c 

$I4f SaO' 1 ] W S - 4 fr$> If C©/N-f7''J V 

--?©ft§i{:££ttJ. Immunol. Methods, 149, 
2 2 7 - 2 3 5. 1 9 9 2 IZ&mZ ftT * 9 s ^^^f! 1 Cfc 

fit*. 

( 1 ) 4RN A ©Scflfc 

«j k-^«K*«*^- S^* fO^EK^Efc'O ( C h i r g w 
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in, J . M . Biochemistry . IS. 5 2 9 4 

5299. i 979)££-«-?"C£R NA *^ 53<t * <Ti|50 

T-** (RN a s e ) 4 ybk7-^Tt, #ffivS£8IMg. 7 
W-iHSi«*:S^S(Berger, S . L. fc. Bio 
chemistry. 1 8. 5 1 4 3 - 5 1 4 9. 1 9 7 9 ) 

( 2 ) c D N A ©&$ 
fcC. m R N A © 3 ' *«C»«1-*P o 1 y AScfflitt** 
KTibS^'J^ ( d T ) ^7^-Ht> ±12 

IgftMlUmR NAC«i«S-*« cDNA«^*t«: 
^T*5(Larrick, J. W. ^.Bio/Techno 
logy. 7. 934-938. 1 9 8 9 ). «t *OUC5f 
n^^-«ffl^ngK a*. mRNAfc'tf««jlt«» 
£ I* . ^RNAtt'J^dTt^D-XHACfrtfP o 1 

y 5-*-a«Kfc (P CR) tt*J8^T«KVfll8£ 
3 -Kf5c DNA««*«Cl|«t«. ft 

# © * v ^ ( * ) 2 L m v ffig © mil © fc » - S51I *-t ; i~i 1 

tZTFt l lSCt'J^n^rr^v- (Mous e K a 
PP a Variable;MKV) ftlfBW** : 1 2C*t * 
ij^^l/^f Fr?^- (Mouse Kappa Cons 
t a n t ; MKC) Z*tl?*lb' 7 => 4 i - & # 3 ' *»r 
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5 j -? - t I ■ T ft ffl -r S . ml S£ m k v - 4 -7 - « -7 ^ * A , --N- gJ 
L n v _ ^' _ gg^ij £ 3 - k * <5 D N A fi?a i^^'H'U'L * 
l/t»8BMKC7 , 7'(v-H:v*x*7/'faLac8(«*3-Kr 

5 D N A E8I i ^ 4 ? V 4 * t * . 

vut; * d - * ^fii*© H II V $I$©i|i!>I© E?lJ#^ 
: 1 3-2 4C*f 1 2U<D* *) zf* 9 V?7 4 (Mo 

use Heavy Variable;MHV) fttf Efll## : 
2 5£7F?';i- , J:l'*:?U;i-*-K7'-7'f-7- (Mouse Heav 
y Cons tant ;MHC) ZZtlZhb ' 5fc3fi 7* 5 <f -7 - R 
CF3' ^Sr^^-HT^fS. BUIfiM H V 7' 5 -f v-ttv 
^HlHY-^-l^lj^rj - KtSDNA 6259 t * 4 7 V / OX 
. ^LTflffiMHCT-v-f^-ttv^^HffiCaHiS^a-K-rSD 
N AEJji-'W 7' V 9' 4 X"? %> „ 

is. is. £T©5' SarH'- (MKV&^MHV) tt*©5 
' *«iS«K:«lSB*S a 1 I«J»rSPffi£ffitt-f*E*iGTC>GA 
C£#*TL. ?LT, £T©3' *«7*7 4v- (MKCRtfMH 
C) 8*05' *»iSftCWK»*Xm a I «tt 1" * * 

? U** KfiJiCCCGGG^tfft*. 3^<^©®IffiB#^8lTSP 

WffiB*«lW»i4*^ f|va«*3 - Kt*ltt®DN AE9i*C 

(4) V1S«* 3 - D N A ©^Bl 

&t3. IWitSv^xt; * n n^jift © V fH££ 3 - Yt 
SDNAgfrfr*^5 7i«>i:s P c RitH£*»£te8£7#n-* 

Ott* 7i (PC R^fettSffl* vKQIAGEN T 
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CK Purification Spin K i t : Q 1 AGE 
Ntt») . D N A»SJ8* v r (GENECLEAN II : B I 0 
1 0 lttK) ) m<z*<0. #IU *®»»«l£1M 
PRS^Sal iRtfXma 1 L T s ? * * / * n - * 

*ffi#OBfiit« vij||**3-Kr*DNA»rfr*»*. 

7' 7*5 KpUCl 9©rt*iStt^ n-iy^-<^^ 

tJMPRW* S a 1 iRtfXma I C £ <9 SO Br $ * s :©pU 

tmU'SHS. ^n-iy^SftfcD N A©E?!]&3£ttft 
r,Tff -5 c: e»DNA->-*iy 

•9- — (Applied Biosystems Inc. S) A 5 ^ 

8501 1 RtfUKSffl 2 cR#ttCE*t 5. 
ttMttftgWM (CDR) 

t h l-8 cMt^?nt; * D-^n/jJt 
#®vffitt®gvfflttXiittttttft£fiK* (CDR) iSttts. 
Sift© LfflRff HfcawvfcattffiKte^tftt****" *. LSIR 

cf Hfiiio c ©fflattatef *«*w»it*wr «. pre© vas 

ttE?!l#lfc«tt«#$ ftfc 4 ffl©7 7-^ 
£ « 3 B0g V»*Xtt C D R 0 jUSSttT fc*S ( K a b a t 
. E. A. <£>x r Sequences of Proteins 
of Immunological Interestj. US 
Dept. Health and Human Services 
1 9 9 1 ) o 

fIS5 4B©7I/-^7-^$ia ( F R ) 
HtiS££tK 3 AS© C D R tt 7* £ $ S . C D R « & 5 J§ 
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£, : , t p _ ,. _ |. I t i> v-c FRC - 

T 3 ffl© c D R ii«fici#ttK:*#K:5E^tt«K:«!***ix * L 

$I^©Bt*0T 5 y BEJIil^-rKiKioT, K a b a t . E 
. A. ""Sequences of Proteins of 

Immunological Interest, ®8KJH*» 

* * ^fitft©ttSS 

-,T. C D R#*KcfiiKtt£H**#*1-* - **** 

NA*»s&-fs w D N a^is^t 

PCR-^n-yftcDNACS^i'^'i - *'-E?lJ&tf ^ 
v®«E9H©*n^*i©DNAE5!«x Pi?L3IM£31^* 9 
- + cfCC#St*k ^ C«**3- Ft*DNAE»cl8t 

«£b H»*C««tt. ffffik h L«C««*?J:Cftt*a)k H 
HiWC$l$T'&£ d flS.HU LlCO^Tttt F L*C 

* $>3 Ptt C /U HjHCO^TttlgGTJbntfCrl. C r 2 . 
C r 3 & 3 ^ t* C r 4 (Ellison. J. ^ DNA, 1. 1 
1-18 (1981). Takahashi, N . h s C e 1 1. 
29, 671-679 (1982). Krawinkel. U . h 
EMBO J. 1 . 4 0 3 - 4 0 7 ( 1 9 8 2 ) ) fcSHtttt© 
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5 W091-16928), 

■f* DN A£*&-0fSgi^:7 *-K£Al^ * L T . I£ * 9 - £ 

uc^nws - 4ffift©Hfj£V-**-*S&&tf V*I®£3- KT 
4cDNA«PCRft*»^T^n-iy/L, k hC r 1 

iDBKtt* ftcRtt3HfcPCR7 , 5^-*ffli'^, 
XWS-4B<!)Vjl*43-Kt«cDNA***l&05' Rtf 
3 ' *fflc*f^Tiia«:««E?!l**ALT ( 1 ) 
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* * - J: £ £ I? A 2 & * - i: * ( 2 ^ 

^^ws-4Ja#©v»**3-K-r«DNA*. iJriot I- C$1 
.fcjjtfrO-ffltt (transient) &£XttS3£tt£5© fc «> 
- 7, s 4>7WSH ft* tt tHL-8 Cft^t«iSll4il/fc 
Bit fiEb h W S - 4 ffittOfitt 

^ , ^ D-*;uffifc© FR©7$y$£ CDR*^ffi$tl 
5tn/^D-t Ji/iStt© fr©7<; &£?!) <fc©IHK:K^I«l- 

g^E^Ji t n- + ;uSi#© FR07U gg £ t £ it fx T 

3 d ££«fc *K StSfifct h WS - 4 ffift© V f9$©&gt©g£ <k S 
5 fc Y V mi&ZMRt Z Z t^BJSgCS.S. H * « K tt it B=f- » tff 
V 7 bGENETX (Software Deve 1 opment 
Co. , Ltd. ) £ ffl V* T ^ * * W S - 4 fft# © L ffi&tf H St 
© VpII?, National Biomedical Rese 
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arc}. F o u n d a t i on (NBRF) ©f-^^-^KS 
aj $ ftS t ©KfcQ© b h © V <!: it$£ t fc. 

vnWS-4{li*0LgV^«ti, Kfcl© b HS#L«V«* 
£©itl&K*>^T b hffi&H AU (Watanabe, S. is H 
oppe-Seyler' s Z. Physiol. Chen.. 3 
5 1, 1 2 9 1 - 1 2 9 5. 1 9 7 0 ) ©L® V ffljftCft fefttiTL 
T *?*K 6 9. 2 PI W S - 4 ffitt© H 

VDH26 (Buluwela. , L. $>% EMBO J. . 7, 
2003-2010. 1988)e«*>8HHLTfc<K 7 1. 4% 

tt«fc 9 t>ffi^. c:nttv^xws»4tli*©vfi«*<thvts*K: 

*ft«Wtt©IBIH*»ftf ifcftCv^^WS- 4 ©V««* b r 
IS-fL* S (human i z e) : i^iif&J : t^itt^S 

o 

vnWS-< ffift© Vii&£3 &Cs Kabat. E. A. £ 
x (1991)Sequences of Proteins o 
f Immunological Interest. Fifth 

Edition. U . S. Department of Hea 
1th and Human Services. U. S. Gov 
ernment Printing 0 f f i c e 
5 b Y Vila* 7' ^'^-7*© 3 v -fe y * x £ <!: ib i£ L . v $S®© 
F R Tal T M It £ *l o -€-©^m*^ 1 C**. 

ti 7>)^ws - 4 © v n $ © f r is m* ®V 7'?*- 7*© 
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t h v vf. ft o 3 y -t * £ M o F R > o o Pj - 14 ( % ' 
A. L« V«*C;&tt* F R 

HSGI HSGII H S G III HSGIV 

64.4 51.3 57.3 57.5 

B . H$ V®®lZ*3\iZ F R 

HSGI HSGII HSGII1 

46.9 40.9 62.3 

^$*WS-4ffi*©L«Vffl*©FRttfc H0V{l|«0t7' 
?>v-7 m I (HSG I) 0 F R ©3 y -fe y *i£?!l£g*>$fK 
*? *K 6 4. 4%(DPl-ft*^itt5, -J, 7^^WS-4©H 
® V$S$© F R tt t h HIK Vffl#©tf Ill (HSG III 

) CDF R©3 y-fe y*xEyjCftfef«ll/T*»)x 62. 3%©l5| 

SLTtO, kHS#HAU + OL«ViSi*«:bhLavta«©* 
7 -y ;l/ _ 7 - HURL. * L T k US* V D H 2 6 + © H IS V tt 
t hHHV$IM©-9-7'^^-7* 1 1 W3 @£ f 3 . *S8I t hWS-4 
ffi*L«Vi3^©K3t©;fc«>ett«r7** r -»>-r 1 (HSG I) izm 
t5t nav««*ttfl!L, ZLXnmWLt US - 4ftftHf|i 
V$l^©^lt©/c«)Ctt-9-7'^^-7* III (HSG III) 

Rtt b h ffifc Ltt V0«£ ©JtlSKfc^'r x 7<?xWS-4^fr 
© L fj£ V $3 ® b h L 81 V 1M« © * 7* ^ ^ - r I © 1 fllJifcM T & £ 
t Ha ft R E ICL«V8(«CtattlLTl^w, ft^Tx Sttlfct. 
h W S - 4 L « V»tt©RltK:#^T R E 1 © F R 
. RE 1 F R*{:ii, 110k hRE I (Pa 
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In;, W , Hoppe — Sevier' Z . Physio' 

. Ch em. , 3 5 6. 167-191. 1975;E PP . 0. 
^Biochemistry. 14. 4943-4952. 19 
7 5 ) CitRLT 5 «©7 $ y K (tt* 3 9 . 7 1. 1 0 4. 1 0 
5 & tf 1 0 7 ; £ 2 £#J8) ©$£##£1" £. 

Si\ H £ & 5 7 $ y 88 # -f - 1£ K a b a t . E . A . £(19 
9 1 ) ©gKCi^^t^i. &E3 9RtM 1 KfcttS 2ffl©7 
$ y BCgflStt? v KAMPATH - 1 H © L & V SIS © F 
R # £ 1" £ 7 $ / 8? K 4> £ & IHb T' $> £ < R 1 e c hma n 
n 1 9 8 8 ). Kabat^ ( 1 9 9 1 ) C«k*ltf, FR4 
#© 3 ffl©7 $ J ®<D$Hl (ftE 1 0 4 . 1 0 5 Rtf 1 0 7 ) 
© t h * L f| £ © J pI^UI S T & *K t h £ & JK S *> © T 

mt*fc y w s - 4 m# vsas© 2 o ©/<-•>* a y*ast^ 

fc. — © A- 2/* 3 y R V L a Ejfe^T ttx F R tt&t&Jifc t KA 
MPATH - 1 H{a*4>{:SSt5RE I Eg < FR (R i e c h 
m a n n 1988) £ PI — T' & *) . ^UCDRttvnWS 

-4ia*®LfflviB*i*»©.CDR£B — ckfc. »~ ©a - •>* 9 y 

RVLbttRVLaCl^ b FFR3tfOfit7 lCfclti75 
;|lffl0*^SCt3. Chothia. C. h x J. M o 1 . 
Biol. 196:901-917. 1 9 8 7 C<k*)IS^5:* 
t < . 11 7 1 & L S V IIS© C D R 1 ©g$#J ( c a n o n i c 
a 1 ) 8lii©SB#-£fc*. 

3 ©ft if ©7 $ J Htt L fg V$f$© C D R 1 ^-7*©filiiiwgf# 

*1T l> £. SfllJK t H W S - 4 J/tft L$ V RVLbCiH^ 
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2 £ , ~ * * W ^ - 4 ft ft © L fg V 1K& , SIHtKAMPAT 
H - 1 H f;t# + T©ttffl©fc«>C||tt**lfcREl©FR (Ri e 
c hma n n 1 9 8 8 ) &tf?H8fi£t h W S - 4 ffift © L IS V 

$S$© 2 8SI©'*- a y ©s *nf*i®75; KE^**t. 
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WS-4L 
REI 
RVLa 
RVLb 



WS-4L 
RE I 
RVLa 
RVLb 



WS-4L 
RE1 
RVLa 
RVLb 



1 2 
12345678901234567890123 
DIQMTQSPASLSASVGETVTITC 
D I BMTOSPSSLSAS VGDRVT I TC 
DI QMTQSPSSLSASVGDRVT I TC 

FRl 



3 4 
45678901234 567890123456789 
RASEI IYSYLA WYQQKQGKSPQLLVY 
WYQQKPGKAPKLLIV 
RASEI IYSYLA HYQQKPGKAPKLLI Y 



CDRl 



5 6 7 8 

0123456 78901234567890123456789012345678 
NAKTLAD GVSSRFSGSGSGTQFSLRISSL8PBDFGSYYC 
GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 
NAKTLAD GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 

- Y 

CDR2 FR3 

10 

8901234567 
FGGGTKLELK 
FGQGTKVEIK 
FGQGTKVEIK 



FR4 



FR2 
9 

901234567 
QHHFGFPRT 

QHHFCFPRT 

CDR3 



a: RE IOFRIililKt KAMPATH - 1 Hffift^Cl, 
^nUOffeS (R i e c hma nn^ 1 988). RE 1 
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7 ttKa ba t &0j£l|C«fcS4>©?*>S. 

v*XWS-4ffi*©HttVi3l**©FRtt*7**'*-- 7*111 C 

7^WS-4E*0HHV|!liSs BE»© t h HIK V*S$£: © 
FRl^&FR3*Ttt, t h H ft V fl* © * 7* 
*-7MII © 1 mmM?$>Z> k h Jjl* V D H 2 6 ©H$ V$I$ ( B 
u 1 uw e 1 a. L. EMBO J. , 7. 2 0 0 3 - 2 0 1 
0 . 1 9 8 8 ) C*t>««LTHfc. F R 4 C-^TB\ V D H 2 
6 © F R 4 © 12 ?IJ *< 91 $> C S o T ^ tt it it » . -9" 7' ^ ^ ~ 7* 
III Clt * t h fit ft 4B4 (Sanz, I. <<> s J. Immun 
o l . , 142. 883-887. 1 9 8 9 ) (DFR407$/I 

EJ!l*J8^«:itLfe. d*i<i>©ti>Hfj(VSS®£x Uttl^ 

Hfll^t h W S - 4 ffift H« Vfl«® 8 «»(©><-* ■ ffcRIt 
L/c. 8 !■«©/<-•>* a yOt^TCiJ^Ts k h F R 1 . 2&IF 
3ttk hffi*VDH260FRl. 2 ft 0* 3 C . F R 4 t h ffift 
4B4©FR4Ci^t*0s *LT, TnCDRIJvnWS 
- 4 Sift H IK V ®m® C D R £ @ - T & S . 

U 3 fc^ CMC ?nws - 4ffift©Hf|vlI*s »S©fc h 
ffift V D H 2 6 © F R 1 - 3 . t h ffift 4 B 4 © F R 4 *? «fc H fit 
A t h W S - 4 ffift© H« V ffl*© 8 ««©'< - ■ y ©, 

n© 7 $ y &se?ij£ 
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m 3 SflU* - MV S - 4 H |W V O S fit ( H 4 il < ) 

1 2 3 

123456789012345678901234567890 12345 

WS-4H EVKLVESGGGLIQPGDSLRLSCVTSGFTFS DYYLS 

VDH26 EVQLLESGGGLVQPGGSLRLSCAASGFTFS 

RVHa~h EVQLLESGGGLVQPGGSLRLSCAASGFTFS DYYLS 

FRl CDRl 

4 5 6 

67890123456789 012ABC3456789012345 
KS-4H WVRQPPGKALEWVG L 1 RNKANGYTREYSASVKG 

VDH26 WVRQAQGKGLELVG 

RVHa WVRQA8GKGLELVG LI RNKANGYTREYSASVKG 
RVHb « 

RVHc P 

RVHd P W 

RVHe PP W 

RVHf P--A--W 

RVHg P W 

RVHh "W 

FR2 CDR2 
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$L 4 HflUSK - K W S - 4 H $1 V iif $ 0 15 It ( 3t 3 O $ ) 

7 8 9 100 

67890123456789012ABC345678901234 567890ABC12 

HS-4H RFTISRDDSQSILYLOMNTLRGEDSATYYCAR ENVRYDVBLAY 

VDH26 RLTISREDSKNTLYLOMSSLKTEDLAVYYCAR 

RVHa RLTISREDSKNTLYLQMSSLKTEDLAVYYCAR ENYRYDVELAY 

RVHb 

RVHc 

RVHd -- 

RVHe 

RVHf "-- 

RVHg -F --- 

RVHh -F 

FR3 CDR3 

110 

34567890123 & : RVHa~h tiRVHa, RVHb, RVHc, 

WS-4H WGQGTLVTVSA RVHd, RVHe, RVHf, RVHgRtf 

4B4 WGOGTLVTVSS RVHh^r^f. 

RVHa~h WGOGTLVTVSS & & > T $ J 68 it ~ £ ¥ B. 12 

FR4 C^Se 7 $ J ®#"f ttKabat 

gftfig b frWS-4ffiftV««*3--K-r SDNAg)fElg 

t hWS-4 fit* V$S$©ft^£Hil0] 5 C RftttcBB* 

H«*thWS-4fit#L«RO c H«Vfi«<0-en«€ r *l©*-A 
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h W S - 4 ffiftLfRRtfHlKV a y ' a . ©£ 

ft D N AiS?0#IE L<o7 § y »£3I€ 3-F LT^4:U8BL 
fc. HtHtft hWS - 4 StftLtRV «*/<-•>*■ y f a j ©i£?lj£ 
K?lj#-f : 6 2 Sfllfifcfc h W S - 4 ffifcHtS V$I^A-<>* 3 y 
r a j fiEMiEW*^ : 3 8 IZTKt. 

mtrtt h w s - 4 a* v««©ttoA-->* a y * d 

NAtts y r a j £t*2!Kx &2t$tlTl>3PCR- 

(Kammann. M <s> . Nuc 1 e i c Ac i d s 
Res., 17. 5404, 1 9 8 9 ) C ft T « £35 £ a. 
»tt*J8^Ttt«Lfc. h W S - 4'ft*Vff*®ftltCH 

LTlBKL/cck -i nmm t FWS-4fi*L«V««01oO 
i§ Jjp © A - $/* 9 y (/<•-•>* 9 y r b j ) $3-KtSDNA$ffg 
*LTH8l$fc h W S — 4J/iftHf£Vi!S$©7flJS©aflJjn©'' s 

- i/ a y ( a - £/ 3 y r b j , r c j , r d j . r e j . r f j , 
r gJ r hj ) $ u - K 1" S D N A £ ft g L rt: . 
d ft & © ii flu © •>* 3 * i* - l-A-jJiyfr&OT^BE 

ttPCRg£MB8££ffl^TDN AE?lJ©8fc»S£!l£fT 7 C £ E & 
t)£mZfttZo DNAEWK^SSSEft**At« P CR/H ^ 
-#i5it$ftfc. -3© P C R x PCR4««5«^d- 

WfcLx * LTE?!l&5£ D N AE?!l*©^^*<8tBjl*) 
T^«:i*IIBLfc. S&J&t hWS-4R*L|V««A-j; 
a y r b j ©E?lJ£&?IJ#-t : 6 Ulififc b h W S - 4 ffifr H 

m v $i $ ^ - •>* 9 * r b j . r c j • r d -i ' r e j • r f j • r 

gj, r h j ©**i-e*i©K?iJ£8e?i]#^ 4 1 . 4 4. 4 5. 4 8 
. 5 1. 5 4.5 5 IZ^to 

h WS - 4 ffift VlS$©iI* a y©DNA&?1] 

3 1 
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*i^"j&£:-^omsLr;&. mm*- \- w ? - 4 a* v***3 

t hWS-4fit#VffiLta«*3-K-r5DNA*t hL«C«8 
£a-K**DNAEaiKx S**t h W S - 4 fit* H tt V 
3-ft8DNA«kKT 1 3 - K-T * D N A 12 ?!l % tl 

ftCiHi«k r L«Vi3l*A-'>*9 y r a j fcSl^tt: r b j 
HfRV a y r a j - r h j CD-T^T ©*&&•££ t h I L 

l « a- s; 9 y r a j S fc W: r b • £ H ffi a- •>* 3 y r g . 
<t *pSil»0c t FJa* (RVLa/RVHg^RVL 

b/RVHg) 7WS-4a*iHtl"«^"P I L - 8 tl ft 

t h I L-SKft-fS^fl^©*^ 7St*X«S«^t j-fitft© 
8ig©fc«>K:tt*©3fe3i3&. W;LtfX»»»k W A ft 8H BS . ffl 

Xfli ( h u m a n cytomegalovirus imme 
d iate ear 1 y ;HCMV) 7"a*-*-*ttfll*S©*< 
# * L ^ . HCMV7'Dt-^-^ff Sll^^-Clfl^li 
. HCMV-VH-HCrl . HCMV-VL-HCi £*<$><3 . 
pSV2neoC**t-5t>0(SK&ra SSI! W 092-1975 
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9 * # M ) i^s^S, 

7 ^M, 7fV)^"^ .>$75"!>4*X40 ( S V 4 0 ) 

-y.inyy-^^7rM-U (HEF-U)^O 
nm^LSb^SHBlS^^OTT-a^B — ^ — HA!** SV4 

OOynt-^-ifltSS^tts Mul 1 i gan. R . C 
<*©£& (Nature. 277. 108-114. 1979), 
HEF-l<rrn^-^-*ttffir*»^tt- Mi zush 
ima. S. ^©JKNucleic Acids Res.. 
1 8. 5 3 2 2. 1 9 9 0 ) ett*tfH«rS d £#"C* *. 
*B*©fc»K*Htt7n J**WI*H E F - 1 oc 

liHEF-VH — g r 1 RtfH EF-VL-g* (H 1 ) 

V 4 0. ^tD-T^fl/X (BPV) *£©&*© D N AE?lJ£ 

y^7x7--fe*$>S^«ne oiftifife?, *$->-y**-Hr (T 

7x7 --fe* (XGPRT) itfe^f s ->* t K nH»a5EB* ( d h f 
r ) itfe?*ffl^S - *. 

3- KtftDN A&rFttH«Vf|«*3 - K-T* DN At«*r* 

3 3 
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m J& t * * * - + ^ Ja * i L 

T«s 0J*.li'W S - 4 *<&W&*i<6. LIS V«(tttt0|*.W:K?!l## 
: 2 6 £*"t7 $ y ®iS?lJ£*TL. * LT H « V «*ttffili tt'lEJII 

# : 2 7cstT5;KE?J«*f *. 3 ft £ (D r $ y ftK?!l it 
Witf *n^*iE?9#^ : 2 6, 2]i:if^^f K§e?OtCcfc 
(J □ — K & ftT ^ £ . 

b h I L-8Cj»t**^ 7K#tt, 

( 1 ) fc h L ^ C$I$Rtf v*!? ^LgiVlIS; MtfC 

( 2 ) b h Hf&C$S$&tfv$xHf8Vff$ ; 

v^x L«ViS*fttf^<>*H«VIHttMO f fc:cft&*:J- K f 
S D N A tt ffi IS 0 1 0 T £> £ . «fSB k HUCMttfttOt M 
« C -C & * C £ *< T * s * L T 0!l a. b h C * & * C ,1 $f 

tf-CSs-tLTW&tt'fchCrl. Cr2. C r 3J&8l»ttCr 4 
^(Ellison, J. ^ DNA, 1. 11-18(198 
1), Takahashi. N. Cell. 29. 671-6 

79 (1982). Krawinkel. U £> * EMBO J. . 
1. 403-407 ( 1 9 8 2 )) ttS. 

L« Vl«*ZfeOf b hL«Cffi**a-Ft4DNA«t 
^ T S ^ * * - * M C i * ^ ^ * - / 7* n * - * - & © £ 
'ift565«8liW*ottTv^^H«iVigi«ROfb h H$£C*I$£ 
a- K"T5D N Afc^A,?)***^* ^-^ftSt" 5. . 3 

GttU *LTJB*lclft$ftfc»»*-f y-b" hnX«W y - b" * 

3 4 
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(A) ( 1 ) t h LftC88. Rtf 

(2) b h L II F R x Rtf t h I L - 8 C^Jt 5 v ^ ^ ; 
* a-^A/ffifcW S - 4 © L«C D Rfc^T** LfR VSISU 4 

( B ) ( 1 ) t h Hft Cflttx Rtf 

(2) t I- HgF Rn Rtf t h I L-8CMt27nt; 

^ 4 ©H$cDR££A/-efiR<5Hfgvsi®. * 

^ ^ -c $ s h m ; 

» * LHJB*K:*?^Ttt. fiEL«CDRIiEJ!*f : 2 
$ ft* T $ / ®E?iJ-C£> 5 KEWOttBB*** 5 c*^ 

Tl£ilSft<5T $ y »EW*tf |OI2H^CDRttE?IJ#^ : 2 

*^TflSft*7^ «E*1**L ilEkHlFR^REI 

Ci*tU<DTft») ; taiBt f H« F R 1 . 2££tf3«:VDH 
2 F R 4 « 4 B 4 C * *> © T & f) ; Hie t h L $ C $1 

®ttb K 9 ; ^LTffiJiet b H«Ct8l«at Kr 1 

$f$T'&*. mllBt ^ H jSIC$I^ttb h C r 4 $S^t?&^T 

< . **HttttEk I- L*C fcttt h H fl[ C fl[ 
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S^ttRVL btLT*Sn«75;»E?J*tl, H $ V $1$ «: 
!3*J;tfI^RVHa, RVHb. RVHc. R V H d > RV 
He. RVHfs RVHgXttRVHhilTjS$Ai7UBE 
51**1**. $ €»C H«V||*FR2+04 lfi©7^»^r 

is £ ^ tf / £ * tt l F R 3 4* © 6 7tt©7U8*<7*ifl'77 
s-VtbS Z & < > RVHb, RVHd, RVHe. RVHf 
, RVHgXttRVH hiLTi$tl57s / Wl IS ?iJ £ "ff T * 4> © 

BilJ-*ffi*©iai6©fc»ctts 2ii0i"I'<^^-> t «■"*)■& 

fHffl«*©*> i CHUK:j£*Lfellfll« t hH«*a-Kt*DNA 
^lt: ©^®fc&<* ftfcinft* 4 ^ - k*#XfcM > - t* F d 

T'igS L TUBUS t l>ffift£-feji#L«>*. 

fj«3- K * S D N A £ * - © * * - K * A L . * L - 3 © 

IB IS * 4 > - k' *' X tt 4 y-fhDTtgSLTgWif ^IfH"S^ 

3 6 
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^o^nLtsviis, *s&j£k> LStvtiia. ^nHg 

*£9I©L«V««C D.RfttfHgVifflac D R ^ 

. k h i l — 8 &e£r**a-cfceK ^nafttLt 

xtttt0SfiK<fc©»£SSK* usi, ®wmmt utfflt 

$> 5 £ £ ft 3 . 

— Ft5D N AX^IilK t Ui*3-KtiDNAOft»Ofc 
B«Ev**H«Vii(«*3- K-TSDNAtt* 
^7H«*3-Kf*D N AX«S«lfiSc b FHS$3-Kt5DN 
AOltSl©/c«>lX^fflt?«>S. *&9!<Z>LfBVlS8C D R£ 

3 - rt*DNA»8ll*t h Lf&V*I#*3- KtiDNA&ff 

«*C*»WOHt|V«*CDRt3-Kt*DNAtt«l«b 

h H«Vf|**3- H"** DN A&tfSflHRfc hH««3-Kt4 
DNAttKOfcfcCfiffl-Cfc*. SfeCKs S»*t hfit*©F ( 
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a b ' ) 2 . Fab&SH&Fv*. X'.i. H Si R L S! © PS F v 

© S ft K fcffl 3" S £ £ £ S ( 01 *- te\ Bird, R . E . h v 
T I BTECH, 9. 132-137. 1 9 9 1 £#RB) . 

^ y*';t/?-x OFvl b M L-8 Cj}t§III)Sb h fcft #^ 
©H«VlI«£LBVl8l**a«LTtt*. Z <D y ? * * * J y 

^7"f F'J ^ * -£*r LT £ ftT ^3 (Huston. J. S 
<c>. Proc. Natl. Acad. Sci. U. S. A. . 8 

5. 5879-5883. 1 9 8 8 ). 

i, v ? )U * * 4 V F v C *? ft S H ffl V <fc L ffi V tt . 

©^rnT$> t *> J; t lx s ie^ijs-f- 3 8 . U, 4 

4, 45. 48. 51. 54. 5 5 © V> T ft £ IE IB © 7 § J gg IE 

aifr&as Havana*. kbi*#6 2. 6 5 0nr*i*cK»© 
7 % j kk^i^&ss lib vis$£#^ss *y *ou**-f y f 

v # JjHf %> ft * (W08 8-0 1 6 4 9 £ # $ ) • 

C ft £©V $f£L<tt. -57*^ F'J y*-C«kotig 

£ ft T 1^ £ . -<rf K'J y*-iLTKx fl] 7 $ y & 1 2 ~ 1 
9gg ^7** K^E^ft* (W08 8-0 

9 3 4 4 . 

y ;i/ ^ * 4 yFv^3-Kt4DNAB, U f fi 12 K © ?HI $ 
t^#©H«Jfctt> H«Vi|«*3-Kt4DNA, & L 
L«V«««3-Kt«DNA*»fitL, tftfcOE 
?lj © ? 5 © EfT M © 7 $ ^ & £ 3 - KliDNA»**s * © M 
S^aft^r^v-W^ffl^T. P C R &£«£ 0 if *IL. 
f % jf^K^rf F 'J y# - K t" 5> D N A & «fc L K * © Po 

3 8 
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* /:> — H > y **;t/*- x OF v4a-Kt«DN A*<ttflfc* *i 

*u*\ tn&**wt JRS^^-v *?«ktfR»3i*<* 

*£$© t h i i - B (zMt** / Unfile t Mfift&J; 

* © F (ab' ) 2 . Fab. F vti^tti'y^f x-yF 
v©tt£«tt £ttBr*3rft£l/T. EL ISA 

. e i a (m%ft&m%.m) . r i a (ttitftSEWss 

I L - 8 # V * o - + /l/ fit* 4 3 - h I, fc r U - h C t h 1 L - 8 

£&Jjn ::ct h i L-sc^fs + ^^iafrs UttA t Ma 

:j7^7r * -***|©g*£T«»Lfcjigs-fcffift£8$JnJ-f 5 
. 7* u- h © 4 y * * £/ g v& &zfi9tfra>'ik. p - ~ h n 7 x 

* 0 F ( a b ' ) t , Fab, F v Jb5^tt-> y^^f x 'f yF 
v 0 I L-8 U-fer^-trtttS I L - 8 ig&ISS'ffifttis as?© 
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frrpm_k<D I L-8Hrr^-Cttt«IL-B ©*£&ffig7 y * 

trass 

l,! I6^fa3c88LfcI L-8<i:#B»©I L - 8 
*ftB©R*£fctt*©KfreJ;*» + SllifcttH 

* ; c h e m o t a x i s ) © BB«fig * 1" * C « &#*n & ^ * 
Jft, HitfGrob, P. M. & J . Biol. Chem. , 2 
6 5. 8 3 1 1 - 8 3 1 6. 1 9 9 0 C3B»$ ilfc2rfc*ffl^ * CI 

li*©Hft£a2S«#«-CS*?Lfc&- I L-8^SllA> £ *i* 

3^ttg*!att*0aft©#fc^W£** l tf«*^« §§®&T 
* © F ( a b ' ) i . Fab. F v *5 t>tt > ^ - ^ F 

v ti % y y7'i/ ^7 ^ *MM©&^ S L < li if fe 

□ «c. »iRrt&». »«rta»^ BKrt&»* £T?±n 

fcS^tt&S&iSWK* *7*v 4 -9"'- ( n e b u 

4 0 
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- 1 0 0 0 ing/bodyT & *K 1-10 mg/kg/ii © fi £ ItR 

0^ * © F ( a b ' ) t . Fab. F vfc4^tti'J'/«'f i-^F 

^ffifts gffi^ b hj/tft&^tf *© F ( a b ' ) « . Fab. Fv 

««tt££»JBLs **lC**ftjh*ls Witt*. Tween80s 
H5*y % b Mfirft 7 ;u 7' $ ^ (H S A) « £' £ J)D i *> © T & <5 

*><fco. *«(£«©*:«>©«#»£ L-^tts «7 *a ttflK 
W i tt* -7 v - h-*. /f'^S^nM^i^f**. 

HifeW 

*Cs *36!W*TIB©ltiliWCck 9 JlfrttcttWr **<s 
«fc $ *f69!©«H!*<IR£$*i« t©-Cttav>. 

1. 4RN A ©ISIS 

'W7*'J F-^WS-U^O^RNA^ Ch i rgwi n. 
J . M . Biochemistry. 18. 5294-529 

4 1 
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9 l 9 7 9 E eh 9 * ftTO -5 fi^-t : v * fB If E iS & i£ £ 

1X1 O 1 flfl©'^ ^ U K-vWS-4©ttKi*25 
n\OiU*7-yy**'>-r*-h ( F u 1 k a ttK) 

X**fco **•>'*- b*jt^*+©5. 7Migtt*-> 
*2>»«H±cmilL. ft^^Beckman SW4 0 n- 
*- + T3 1 . O00rp» CT20tTl 4 S* IB] it <l> # 88 1" 5 3 <t 

RNAit^^S OHi^-^J:<l*»^ *LT 1 OmK 
EDTARtfO. 5% N-^D^i/t^3^8tfHU 
t tt?2 0»M T r i s -H C 1 ( P H7. 5 ) 2 0 0 u 1 +C» 
(gL^'ftT'&H^Protenase (Boehringerth 
S3) *0. 5M/«l*«***C*»Lfc** 3 7THT3 OtfRS 

LT'ftajLs HTRNAii^-A'-CitlJ^fc, ft C . RN 
AttSe«0*l»« EDTAitttUO.H Tris-HCl( 
P H 7 . 5 ) 2 0 0 4/1 

2. ^ 7 ty-»-RNA ( m R N A ) © tt ft 

iHJt«fc», Fast Track mRNA Isolati 
on Kit Version 3.2(lnvitrogenft 
fi) * ©}&S#KtB*©afeC«fc^ >*2 1 . -c»%>n 

^RNA^^P o 1 y (A) #^r^7*«mRNA4iHlL/:. 

3 . c D N A ©&$ 

cDNA Cycle Kit(InvitrogenftSS)£ 
0 n g©mRNA.k$-*«c DNA*^*U '^H|VM 
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£ 2 - v t £ c D N A 0 igtg ffl r; e ft ; ^ * * L m v ft $ * 
- Yt Z c D K AZmm? ZfctbtZ. ft 1 0*/g©±I2£RNAck 
0 c D N A^^UIL//:. 

4. i/iftpJ£*I®£ a - FT Sitfc? © P C R&Kcfc Sitl 
(1) 7^H«va**3-KtScDNA0l* 
PCR®fc»07'H7-lt E?IJ#^: 1 3-2 U^fMHV 
(Mouse Heavy V a r i a li 1 e ) ^5-1 '-1 * 1 
2 . RtfE^" 5 ! : 2 5 CitMH C (Mouse Heavy 
Constant) 7*74-?- (Jones. S. T. £ s Bio 
/Technology. 9. 88-89. 1 9 9 1 L/c, 

PCR^il 0 0 /( 1 1 0 mM Tris-HCl (pH8. 3 
), 5 0 bM KC1. 0. IbH dNTPs (dATP. dGTP 

dCTP. d T T P ) n 1. 5bM MgCli, 0. 0 0 1 % ( 
W/V)-fe*7*-y. 5iiy UDDNAifi'J^-fe'Amp I iT 
aq(Perkin Elmer Cetuati). 0. 2 5>M 
©ffi?U#-f : 1 3-2 a*tMHV7"70-0^-^i 1- 
7 5 */ M ©&?!]#•?• : 2 5 CitMH C7*7 -f ^-R^'ilB 3 . T 
{|^/:-*SlcDNAMl. 5 </ 1 itfU MHV 1 — 1 2 

T's.fv-afc^e-^TaJ^cJflSLfc. ^^^5 o i ©&te 

Tg,fct, 9 4 t ©fllBSgK? 3 #181* LtftC 9 4 t 1 
^113, 5 5 TKT 1 fl-IBIftEM 2TCT 1 £1HU d © WI I? T' flD & L 
fc. CCfilt-f ^^3 0 EIK&l'fcSU RlGil^^* * & C 7 
2 "C £ T 1 0 #Fb1 ^+ a ^-Kfc. 

(2) 7^xLfiva«*3-Kt* c DNAO«« 

P C R QtzV)®?? 4 LTi£?l#-t : 1~1 IKstMK 

V (Mouse Kappa Variable)7*7^^" — 1 — 

1 1 . RtfE?8*^ : 1 2 C^tM KC (Mouse Kappa 
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Constant)^ •<■»-( Jo n' o i , Z. T. y> . B 5 
o/Technology. 9, 88-89, 1 9 9 1 ) L 

c D N A CD if (HI & % 0 . 2 5^MOMKV7*-7^v-^ 

3. 0 ^ M0MKC7'7^-^ffl^tiif|lfc*^H^t 
s miB4. ( 1 ) Kfc^T H0( Vi»«Jtfc?-©Ji«ft:o^TE«L 
tz CD t mtiXmiZ* »)J:E3. Tft?>ftfc-*«c DNAiS«2. 
0 i 1 S>ifll*fT« -9 fc. 

5. P c R£«*©ttS*?£tf»rfrfl: 

1WIB © «fc -5 Kl L T P C R ft C «fc ») »« L H a V «fc L « 

VUmt-tftftKDDNARfr^l. 5 %{£Sfe£7 # o - * (S i g 
maftSS) V* -* 7 Hf n - X y «k *) #38 L fc. ft 4 

5 0 bp^© H giDNA|rfri|!j4 0 0 bp^© LaDNA»rJi-££^r 
"T S 7 # n * £ * ft-P ft® 9 tt »K ^ l/T 6 5 *C C T 5 #IS!i3 
B* L«K LT d *L £ |nj £ H © 2»M E D T A R 3 0 0 bM N 
a C 1 * #Wf S 2 0 »H Tris-HCl (pH7. 5)*lniifc 

d tD a * 7 * y - fl/R ^ a » * ^ ^ C J: »} » tti L x * L T 
D N AWffr*! ^ ^ -^ttRKl^O 0>R^. *LT1bM EDTA 
*#ff5 lOroM Tris-HCl (pH 7. 5) t3 Lfc. * 
1 0 mH Mg C h RCfl«N->'f h-;^ttt5 1 

ObM Tris-HCl (pH 7 . 9)tt5ii^ OMRHEX X 
ma I (New England B i o Li b s%8) *fl!^T 
3 7'CCT3 ttfflffifc L1z. fcC. 4 0 ^ ~ v r OMifiHIX S a 1 
I (£ffi&ttS3) *5 3 7 *C 2 l*l8!?iHbLs ^ LT4f 5 D 
NAlfr^ 1. 5XISl*7#o-x (Si gniattl) iJB^ 
57#d y ;b^m^Uiti «fc ♦) L /Co 

4 4 
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5 ^ia»lB* L«>.^LTCltl>l5]^fi02iiiM EDTARD'3 0 
0«M NaCUttti20iH Tris-HCl (pH7. 5) 

EDTA*t*t*l OiH Tris-HCl ( P H7. 5)C»jH 
Lit. 

*«DNA|fr«**llfc. 1BD N AWfrtt^rtlt*© 5 ' * 

«£Sa 1 *IT*©3' £3gKXma I £* 

±E©J:-5K:LT»«L/s^*^*v^3!LtiVia«*3-K-r 
«2lE^*^^■C)S5Sa 1 I - Xma I DNARfrttO/3 <i 
g Sa 1 U Xma I &tf &3fc© T fl/* 'J7^7r^ 

(BAP ; £*Bii&S&) -Zffiilt 5 C £lZ<k *) MSL.*: ? U C 
1 9 (3ff&ttB) ft 0. ltfgi. D 

NA'J#-f ( G I B C 0 B R L ft 93) JtfSftOA? 7 7 

**t*sa>a*4»Ts 1 6 1 izz 4 niBRjcs-ti-aiSLfc. 

5 * 1 ©±ffi«tea£***!l«DH 5 a©3 yt:*y h 

SfiBS (G I BCO B R L&fi) 5 0// 1 CjDix * L- T £ © *f BS 
£*±T' 3 0 #ISU 4 2 tCT 1 #!3|* LTHO c 7X±T' 1 ftffitfrW 
Ltz 9 ft^T 4 0 0 // 1 02 xYTStfe (Mo 1 e c u 1 a r C 
1 0 n i n g : A Laboratory Manual. Sam 
b r 0 0 k ^ Cold Spring Harbor Labo 
ratory Press, ( 1 9 8 9 ) ) ^llOix 
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■$|8H :/* * h L-*'&. 50n /ml© 7 :/ f :> 'i y (H&SS 
ItS) *tWtS2xYTI^^il!! (Molecular CI 
oning:A Laboratory Manual. Samb 
rook^sCold Spring Harbor Labor 
atory Press, (1 989))-tKw0*llH**S* 

ft. 3 ©figaMft-?-* -£ LTX-Gal (5-bromo-4 
-chloro-3-indolyl-/9-D-galactos 

i d e . 3® it ft SI) 5 0 u % ^ fc. 

3 ©J&®$e8S#^ 5 0//g/«lO7n , J/'iy4tft3 2x 

Y Tigife 1 On.1*^ 3 7 'C CT-«»tl < tLT:fi)*lft*»«> 

Q 1 A G E N plasmid mini kit (Q I AGE 

n a zmm Lfco 

|Lt|V?!843- K * ^ * * 5 K£ P U C - 

W S 4 - V L t ffr£ L fc. 

HVi«*3-Kt5iHK?*tft5 7 , 7^U'^Sa 1 I - X 
ma I DNA|^6ft*U * L ? P UC-WS 4 - V H £ ft 

^TMBgl] 2 . D N A ©«ss K9)i©feg 

hUI2®7 , 7 * 5 K4»© c D N A a - K pI^©SSI£^J^ s * 
xyX7*7^v-i:LTM13 Primer R V is «fc M 1 3 
Primer M4 ( M * £ *> S Hit it SI ) . f§£JjDNA , >— £ 
- (Applied Biosystem I n c g ) ck 
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Z>' T a q Dye D e o x y Terminator C y c i 
e Sequencing Kit (Applied Biosy 
stem I n cB) >-*-»«^ n 

,T«(e«t»£l/fc. 7**SKpUC-WS4-VLC** 

R*BH** • 2 6 Sfcx r^U'pUC-WS4-V 

Hctin^nws - 4 ffift© H« v b«« a - K-f *it£* 
©ttaSEfll*R?ll#* : 2 7 IZmto 
mmM3. CDR ©ifeg 

fltfttRSfltt (CDR) C«k*)aiS**lT^*. 

©T$y»EWti. lfc«Wfi < «#saiT^s*<* CDRtfi 

§075; 8EM©«S5tttttt»fi^ (Kabat. E. A. b 
.rsequences of Proteins of Imm 
unological InterestjUS Dept. He 
alth and Human Services. 1991). 

t ;i>ffi*® RJ*«*©7 ^ ^ KE?fl* Kabat^U^BK^ 
fc Jft# © T 5 8E?"J ©f-*"<-*K:*Ttt»Tx ffi PB tt * « ^ 
*:ifi:J;»)CDRa«4*5C3FtSD<ft3ltfc. 

CDR 

7*7*$ K KWtf CDRl CDR2 CDR3 

pUC — WS4 — VL 26 24-34 50- 56 89- 97 

PUC-KS4-VH 27 31 -35 50- 68 101 - 111 
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srffiMai 4 . * p - v c n n a g> % % g> « ffi (^?ws - 4 

tl^^^WS- 4 L«RtfH*V««*3- KfftcDNA^n- 
y P UC-WS4-VLRtfpUC-WS4-VH$PCR^:«l; 
fttHl*. UTHEF^^^- (WE. W 0 9 2 - 1 9 7 
5 9 R H 1 £ # $ © 3 £ ) C » A ^ fc . 

L«V««Ofc«>CDa*r7-f^- (E«*f : 2 8) &tf Hfili 
V?1^0/cfe©^^7-7>f 7- (£H*# : 2 9) tt. **©V« 
«©ij-^'-E9!l©JRtD*3-K-r5DNAK:^-f 7' H'^'H 
oKo z akay-fey*^ Kfll (Kozak. M. £ > J. M o 1 

Biol. 196. 947-950. 1987)5.^ Hindll 

4 v- : 3 0) RtfH$v$f®0fca&®?iiJ;fr7*7-r-7- 

(E8I#^ : 3 1 ) tt. J $I$©5k3js£:3 ~ l-'tSDNAEJIC^ 
-f7''Jf -(XU X7*?a K*-E8l2fetf B amH IHI 

20nH T r i s - H C 1 ( P H 8 . 2 ) . 1 0 «M K C 1 . 6 «M 
(NH4) 2 SO4.1%TritonX-100 lOO^M 

dNTPss 1. 5«M MgCh , 1 0 Op.ole f^O^^H 
1 0 0 n g ©USD N A ( P U C - V LX« P U C - V H ) 

, 2 . 5 U © Am P 1 i Taqil^ttt^lOOHO 

P C REJfcffi£«l£ 5 0 u 1 ©ftt^S^ 9 4 TCCT 3#I8!«ID 

©£14©&. 9 4 tCT 1 ^IBIs 5 5tCTl^KI> 7 2 tCT 1 

aw©* -f o s o @i if ^ ntctio #hm ^* * 

4 8 
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P C P£)£fe* 1 . 5 «fi»fi„7* n -^"»'^ l ^» KL 
H i ndlll RtfBamH I-CMflSL. HTL«VMC^T 
tt. HEFlS^^-HEF-VL-g*C H«VB*SZO^ 
TttHEF^^^-HEF-VH-gr lC**i*ft*n-.s. 
y^Lfc. DNAEflUfeE©** IL^DNAEJI**t«DNA 
WE- £ # t" r v * 5 K**n€*lHEF-chWS4 L - g * . H 
EF-chWS4H-gr 1 £ ffr£ L £ . 

^-*COS»BC*^TK«Lfc. HEF-chWS4L-g« 
fi^KHEF-chWS4H-gTl*Gene Pulser 

3£g (B i o R a dfcSS) ^ffl^U^ h n ye** 

c o SttB«:BiSiB»6*l'fc. *DNA(10n)^PBS 
+ i x i o 7 BB/«i© o . 8 «i©7 »; 3 - h canis i. 5kv 

MKT 1 0 £■©■»»»©** iuMD^-^v|l 
^DMEM^ii (C I B COtlB) 15ml CSBL. fl««B 

tt*ft«K 9 «B«tf*B*L* 0 • 4 5 *m© 

x^^^7-f^^ - (Ge lman Sc i enc etfcSS) Ctl 

E L I S A 

*©J;HU«Lfc. !SKB^SttBS©fc»©EL I S A 7 
V- HtftOHCLTWI/fc. (NuncifcU) 
0#->x^, »l2M/mlTlIft/<>7r - (0. 1 M 
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t 

868 *3E + h " «■> - ■ C . 0 2 % T {t + M.I A ) il fgg? L f; 
* *' tfl t h I L - 8 *' 'J * n — + JUffi ft (R&D s y s t ems 
%h SS ) 1 0 0 u 1 T'Hlte L x S&f? A v7r - (5 NM Tri 
s-HCl, pH7. 2. l%^^iiT^7*^ (BSA) , 1 
mM M g C 1 z , 0 . 1 5 M N a C 1 . 0 . 0 5 % Twee 
n 2 0 . 0. 02% 7 SMfc * h 'J $ JO 200*/lT7'Qy*y 
^©^^ 5 ng/ml*I8$;Lfc h I L-8 (Ame r s ham 
ttfi) 1 0 0 v 1 ^^iLfc. 

* / 7 8tft©*l3S-9- ^7";k *5i»ii;ft&**a**fcC0S 
ttlS©«#±»*)li*S6*5L'"C. * ;i/«ci)Dix 1 // b 

/ m ]©7^*'J*^7T?-t'att^ffit h I g G ft ft ( T A 

GO&32) i o o /; i ^Jiiifc. 4 y * a. •> 3 vRa 1 ^^©^ 

s IfSii (lmg/ml p - i h o 7 i i^SIII) £ JjD > & 

fitft*KillJ£K:li% 9 6 ft7* ^jggl * g /m 1 
fc h I g Gift ft ( T A G OtfcS) 1 0 0 H T'ISfbLs 7'n 7 * 

fc c o sanft©J&#±»*iH*ft*L*c. *■ $ x * £ fln a. . 

ft 1 it/ g/m 1 ©7ii/*'J*X7T^- -fe" 3S +' ia - t h 1 g G 
Sift (TAG OttS) 1 0 0 * 1 * flu* fco 4 ^* * ^~ •> a 

&&©&. S (lmg/m 1 P -iFD7 4 iJl/|8 % 

S i gmattS) i&Jn^s 4 0 5 n>-C©fc*flt£iHJ£ Lfc. 

*©IS*s * > 7 InftWS - 4 *< 1 L - 8 H&gftKlS&L/: C 
iCj;f) N C©+^7 ffift*<"* $ * * * d - * fl/ffift W S - 4 © 
Vl8l8©jEL^fllit*tfT<BC: ftfc (I2^#i©:t 

) . 

a *? s iffi I£ 7* 5 * * KHEF-c h W S 4 L-g*^WtS^Si 

5 0 
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81+E: r he r i c fc i a col: D H 5 a ( H E F - c h 
WS4L-g«) , feilfflsfir^U'HEF-c hWS4H- 
gr, $ttaHittEscherichia coli JM 
109 (HEF-chWS4H-gri ) t LTIf&8ffiK£ffrI 
*X*«ff«F*m (^il^Ui'ifillTI 1*3*) 13. ¥&6 
^7fl 1 FERM BP-4 739.£«fctfFERM 

BP-4 7 4 0 £LX?' ? htftCS^SIRSft^fct 

*lli«5. g«HEfc US - 4ffift©tt33 

Slfjfft hWS-4tt*HtHVig|*©f^» 

hWS-4R*HBVa**3-Kt«DNA**0* 
C l-TfiSf-Lfc. t hi/lfr V DH2 6©FRl~3&£tft h ffift 

4 B 4 ® F R 4 £ a - K I" S * *l *l R & © D N A E W £ ^ * * W 
S-4*a#H$V*I$©CDR£3- rt«DNAE5«i«iBin 

5 «fc Hltlit h WS - 4 ffiftH$ V*I$£:i - Kt^IDN 
A£Kit L/c. 

ftC. £ © D N AE?!]©* tL«T*L 5 ' iBS&tf 3 ' HCH i n d II 
I IS IS (3l / K 0 Z A K 3 y -fe y * xEftfttf BamHI SSlSiSBte 
/X7"7U K — E£!l £ * ft ftttfln l/ts HEF 9 - 

Cjf A"Ci cl/fc, LTRItl/fcDNAEMSSff^^ 

Si*C*')J3l^*f FC*y* *LT&Cx £ ft S> © * 'J 3' 

ao^'i^?^*^ KEW*EW*-t : 3 2-35 . 
Zft&©*'j3*5t*l'3l-*-Kttl 1 3-1 4 3 © :S <* £ W L , 
Rffit*2*©*y a* ^ ^ ^ * * K 8:5 ^ C 2 0 © * - A 7 y 

: 32) , H F 3 (Efll*f- : 3 4) tt-fe^DN AS^^tL, 

5 1 
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* L,Tflfe© H F 2 (K?iJ#-f : 3 3 ) . H F .1 (B2?iJ#^ : 3 5 ? 
^eiDNA^JS^t (Ap p 1 i ed Bi osys t e m s & 

y7 - -©#££0 3 CSflt. ft 1 0 0 ng-f-P© H F 1 t H F 2 . 
HF3iHFUI»^Hts 2. 5u©Pfu DNA#'J> 
7--b'^tttSJIt*§t9 8 u 1 ©P CR RlfSiSC&flll Lfco 9 
4 tCt 3 £ia©«ID©£tt0a* 9 4TK1T2£13U 5 5'C£? 

2 43'IS|RO f 7 2TCT2 1 * 4 * * t Z*i*2*4 **< 

4 y * * is 3 V Z'iT r>tz. 100 pmole-r^©R V H 5 ' 7*5 
^7- (E50*f : 3 6 ) S.tf R V H 3 ' 7*7 4 (E?IJ#^ : 

3 7) £#Sfl7 , 7>f7-£uTgs2]nL*:&. PCREfi>**5 0/f 
lOffitft-ea^. * LT 9 4 *C iZX 3 #IH©ft*D©£tt©8U 94 
•CUT 1 #IBU 55tCT 1 #19 & 7 2tCT l#ra©4 5 4 
^ ^ 4 fi- 1> . ^LT»:C7 2 TC C T 1 0 # IBM y * * ~* - H//:. 

|«j450fil6WODNABr«-*l. 5 %teli£7#n-*y;u£ 
ffl^TltiSL. Hi n d III R B a m H IC<t OiftU * L T 

E F - 1 7* 7 A •? - ( 1E^J#^ : 6 6) * «k H 1 Pr^?- 
(E?fl#^ • 6 7) *ffl^T. DN AE?lJftS®fts lEL^HfflV 
© 7 $ J KE3I £ a - Y t & D N A W € # 7* 7 * 5 K * H 
EF-RVHa-g r 1 Lfc. *7'7 * $ K H E F - R V H 

a-g r lCtSft5H*va*©7$; »EyH*<kO*fiSE^* 
E?0#^ : 3 8 lZ*to 
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H tl & u - h W 5 - 4 ft ft H l>: V $11$ © £ - 2 : ' r b , . 
J§ r dj , r ej . r fj . r gJ , r „ j « ht © «k -5 i3 L T 

a- •>* 9 y r b j ( R V H b ) fit. 4 7 &© d A >> y i)< h V 7* h 
77^^Mt5«k^ 13 Sit L/c £fS!SC7-7 4 v - L T W 1 (S8I 
*f : 3 9) *J:EFLTW-2 (E?U#^ : 4 0 ) Pt3ffi£ 
ffl^t«7'7^-tL-riiRVH5' (E?IJ#^ : 3 6 ) «fc 
RVH3' (E5l*f :3 7) «J8^T,'7 , 7XU'HEF-RV 
Ha-grUiiDNAiLT, PCRfcKcfcOitfiL. 7* 7 * 
$KHEF-RVHb-grl*»fc. *r^U'HEF-RV 
Hb-er ict*ft«Hava«075; «E?i*? J: tfM E?0 
£E#i#-f • 4 1 n^-r . 

a-->* a y r c j - fits 4 nao^^^ 5 y*<7*n y 

cfc -5 CftttLfcfcllB-/* -f v-QT P 1 (E?flS^ : 4 2 ) 
QfQTP 2 (E?0#-f : 43) *J8t^ FHEF-RVH 
a — g t 1 %m NAtLT. PCRftCJ;*) 4141 7*7 * 5 
KHEF-RVHc — gr 1 *&fco *7*7* $ KHEF-RVH 
c-g r 1K££*ISH8V&$©7$,> SEJiJfc.kO'filE?^ 

E?iJ#^ = 4 4 KjKf o 

^-.>*9 y r d J ^ST-Hv-tltQTP l*J«fctf Q 
TP24ffll\ 7-7*5 KHEF-RVHb-gT l^H^DNA 
<t L T 7* 7 X $ KHEF-RVHd-gT 1 £ 8 . # 7" 7 * $ K 
HEF-RVHd — gr 1 C #S ftS H « V ffl«© 7 § J BEH& 

«kO*a»E5«* E?0*# : 4 5C*t. 

A - a y r e j fit . 4 0 ft © 7 7 - y 7* n »; y c $tmt £ «fc 
^:S5tU;^Il7-7^-ATPl (E^iJS^ : 4 6 ) £<fctf 
AT P 2 (E5!l*-t :U)*JS^s7'7^FHEF-RVHd 

5 3 
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-STliHSDNAiLTHIL. r-7 - > !- H E F - P V H -• 
-grltHfc, *r5^rHEr-RVHe-grlCttft 

«Hivmt**i«7u mew* iff *«eai*E3«* = 

4 8 c * t . 

9H!5ItL/:iil7'7^-GTA 1 (E?fl#* : 4 9 ) *? J: 
GTA2 (EM**: 50)*JSKr7^rHEF-RVHd 
-g r l£|f5?DNA£LTttSliL. 7* v * $ KHEF-RVH f 
- g t 1 *fcfc. *7*5 * $ KHEF — RVHf— gr 1 
*HfiVtB«©7$ / KE?iJfc<k ££E?iJ£E#I#* : 5 1 

A- >- 3 y r g j £ v 6 7 fi©D 4 *> y#7x 7 - 

»t*«k9H»ItLfcft*IR , /7-(^-LTFl <E?IJ#* : .5 2 
)*^LTF2 (EJH*f : 53) r7XU'HEF- 
RVHd-gr l*»SDNAiLT*«(/, 7*7^ ^ KHEF- 
RVH g - g r 1 *fcfc. * 7*5 X 5 KHEF-RVHg-g r 1 
c** ti5 H$viMcD7 $y«EW*«kO t m«EW*E5l#* = 

5 4 C^"f. 

A-* 9 y r h j It. SSErH v-tLTLTF 1 S «fctf L 
T F 2 £ ffl ^ r?X5 KHEF — RVHb-gr l^iSDNA 
chLTiiiPiL. 7*7 X $ KHEF — RVHh-g r 1 £ f§ fc . * 7* 
77.$ KHEF — RVHh — gr 1 CtS*l«Hgvaa<!)7 
g?E?iJ^^r>'igSE^J^E?iJ#* : 5 5 C*t. 

gtgjfct us - 4!n:*Lav!jia©ffi!i 

iil^t: bWS-4!a*Lf|Vi3(a*3-Kl-*DNA**©« 
C L T BUt L fc . tH5*REIOFR«3-Kt5DNAiE5li 
7^WS-4tt#L«Vf|««)CDRt3-Kt*DNAE5IA< 

5 4 
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:0D N Ammo* ft* ft 5 ' 3 ' fflCH i n d II 

1 IS§$a5&/KOZAK3y-fe y B a m H I iSitfcSBfi 

/7.T=, at, K — S£ ?!) £ * ft ft ft flD L T n HEF^S^^- 
CjfATSa^CLfc, LTttltLfcDNAEflUfcttK^* 
#£$©4*©:*y:*2*l''**K£#ttx * L T & C > 3 ft £ © 

4 *©* 'J :/ 2 £ U *^ KE?IJ£E?!l#-t : 5 6 - 5 9 H^t . 
:^^^'J^5intf rttl 0 6 ~ 1 2 4igS©£££ : PfL. 
K & f 5 2 * 0 * V * £ U * * KttSlr>^ 1 9-2 3igl®*- 
A 7 v 7*Sf«£ 5. 4*©t 'J l/tf K0I*IL F 1 (E 

: 5 6) , L F 3 (E?i#f- : 5 8) ttt^D N AE?!l£ 
WL, ■etti0LF2 l (E?fl#^- : 5 7 ) . L F 4 (E?!l#^ : 
5 9) y^DNAiS?!l*f t«. cft^^-V^^^^* 

* K£liiJte© H F 1 ~ 4 £ !^«0 L/c. 

7 v -fe :/ 7* V - . 1 0 OngfO04l£Dt'J^5?^ U^-f KR 
U5uOAmp 1 i Taq*tttJ98/»lffiPCRS^? 
. 9 4 *C IZX 3 #R5J©g*lJ ©&&©&. 9 4tCT2^H. 5 5 "C 
CT2 tffSJRtf 7 2 *C KIT 3 #181 £ £ ft£ 2 4 

*JI/fT-ofc. 1 0 0 p mole-TO CD R V L 5 ' 7* 5 4 - (E?tf#^ 
: 60) &tf R V L 3 ' /H?- (E?U#-f : 6 1 ) v 
J t LZ&mLtz'&. P C RKl&WLi 5 0 // 1 ©ttWCfllV^ 

* LT 9 4 *(: KT 3 #|B]©g*lJ©£&©&s 9 4 tCT 1 #|HU 5 
5 *C Ct 1 7 2 tCT 1 5MB!£ 1 if 0^iLT:tl$3 
0 4 * ^ * ff ^ * * L T & £ 7 2tCTl O^rBl-f^+i^-h 

5 5 
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L r: (13#1) . 

ft 4 0 OSIM©DNAifr? 1. 5 Kffi»&7#n-*y*'* 
ffl^TflSS Hi n d III ^CfBamHia^ItU L T 

EP-jT-^v- ( SE?1J#^ : 6 G ) «fc K I P 7* 7 -< -7 - ( 
g£?ij#-f : 6 8) *ffl^T D N AK?!lfc£©&. IE L ^ L til V$S$ 
© 7 § y KEH* a - K * * D N A Kfr * 7 * * $ K * H E F 
-RVLa-g^lfeUfc. *r7^FHEF-RVLa-8 

: 6 2 (I ^ t o 

^D^cMtUHltt^witWrH'-FTY 1 (E 

?fl#^ : 6 3 ) F T Y 2 (EW*-t : 6 4 ) 

gft^H^-iUttRV L 5 ' (EW#* : 6 0 ) fc^tf 
R V L 3 ' (S5JH:61)*«^T,r 7 ^5KHEF-RV 

FHEF-RVLb-giSUfc. ^7*7^ FHEF-RVLb 
- g « c** n* L «v**©T $ / BEW*«kO c MEH*Efll 

: 6 5 C*-f. 

ummt hws- 4 ffift©&S^©ffi^te£®tt*^ fiE ' r * :t^i!K 
$-*\ hWS-4ffi#L«© r a j A-S/'a yfc»©£E 
K^-HEF-RVLa-g^*/7WS-4^Hl0/;ft 
®|?|K^-HEF-chWS4H-gT 1 iCck*) COS^i 

5 6 
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flHS t I T © + =? fit* ( c h L ./ c h H ) & £ L fg £ + 

> 7 Hm £ ^ £ « Sinifr ( R V L a / c h H ) t ©We «#t!g**S-& 

14 £ m « ^ c t # fit IS $ *i fc . 

H^C. + y * W S - 4 fitfcL«©fc»©»3l-<* *~H E F - 

c h WS 4 L - g * iSifiSct h WS - 4 ffittHa® r aj 

*7**->g ^ L x fflKHttttU EL I S ACE|fi)i*Ofl)Jtt 
i^T. & &ftfcfit*co^TS&fit*»fc«fcO c fitK*S£«tt* 
HELfc. *©tt*U ;©B(chL/RVHa) CttfitEfc^ 

lWKocri <. hWS-4fii#L*© r a j a-.>- 9 y 

( R V L a ) tt*>7WS-4 R#L«tH*06^Stt**^fc 

©t> ^nJaa©if**Ha*A-->* s yoMcii. jliftHS 
#a-->* a y ifSltliRfc h WS - 4 KfrLgo r a j A-->* 9 y ( 
RVLa) ^COSai&CPItfh^*?****^**- i 'C «fc 

*©*§£x r bj, r dj . r ej . rfj. r gJ , r hj © 
S - 4 fit* (chL/chH) C Ett T 5 © fitfiS & £ 14 £ * L 

( R V H g ) JM*M*^f*l*> * >?WS-4 fit* ( c h L / c h H 
) «k *) ft^ o . Si>\ HgA'-i^g y r c j * Wf S fit* £ tt fit 

d © d £ & * ntitl&t- h W S - 4 !/i* L $ © r aj A - •>* a y 
(RVLa) tt fctfCHI** b hWS-4fit*H«© r g J A - ■/* 

9 y(RVHg)*wr«fit#fct. ja»afits*s^tt**"r«tiw 

5 7 
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mmm£®&*:nBiiti * c o s«::!sm v - v * 7 * >> •-• = • 

t«:iC«k*l*>7WS-4{)i# (c hL/c h H ) cEtt-r s 

ftC S$J£ t h W S - 4 ft ft L HO r b j A- * g y ( R V L 
b) £ ffl ^ T . H A - a y £ C 0 S « K £ PI If h 7 V * 7 * 
* > 3 y HtHfifct h WS - 4 i/tftLa© r b j A-* 3 > ( R 
VLb) ©g¥ffi££d o *©*S** Hm^thWS-4firift 
Ha r g J A --/a y*St«ffi# (RVLb/RVHg) £ It 
> »ttW!R-C*S* > 5 W S - 4 f/ift ( c hL/c h H ) CEttT 
■5gg©iji;lii!£&te£*L> d©*B*£*#t Hffftci?tt*«E 

T 4> s r g j a - •>* a y ( R V H g ) ?WS- 
4 ft ft (c hL/c h H ) <k 0 ffifr-a fc (16$#ilc:i:) . 

«l IB © ffffli C *f ^ T . * y 7 W S - 4 ttft ( c h L / c h H ) C 
Eit5I4ti I L - 8 Ctt"*-*t&£f6tt**l'fc 2 »©SltJ& 
thffift (RVLa/RVHgiRVLb/RVHg) 
rDT^AiJA-SMLTx Hftfl! 4 E L I SA£|B8<©;£& 
■Ctt£iStt*«fcOiEiiK:»«L.fc. *©*§£. *>7WS-4i/tft 
(chL/chH). RVLa/RVHg tfift&tf £ RVLb/R 

VHgffift©^-r*i*>B8*©l&£«tt**l'fc (H7#IBo:i 

HffiA t ^ W S - 4 ffift L a© r a j A - 2/ a y 

(RVLa) $>5^(i r bjA-^ 3 y (RVLb) £ . g $ $ t 
h W S - 4 tftft H a © r gJ A - 3 y (RVHg) £ £ f 3 tfift 

tftft ( c h L/ c h H ) CEit^ggOlil^it: 

5 8 
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Hfcfifc t h W S - 4 ffift© LIS r a j /<-•>* 9 V ( R V L a ) > 
PI H m r g J A - •>* a y ( R V H g ) > £ fc tt n L ft r b j 
g y ( R V L b ) £ H H tt »" g j A- ■ y ( R V H g ) & « * 
HfilJ£fc hffifc© I L-8 Hrr^-KWtS I L - 8t&&RBSfS 

ttftAJ; *J V y&Jlil L fcft 1 0 Onl©IfiL?fc£> 1 5«10M 0 
n 0 - P 0 1 y aitfttift (ICN Biomedicals tt$l) 

3 ©UBS* 1 % B S A&Jra R P M I - 1 6 
4 Ot&fcCTfcfrLfcft* m.XLtz0M.m 1 5 O.MfflffifcT ^ 

AgsJnRPM 1 — 1 6 4 0i§Ife£T8fc?£L> 2xl0 7 Cells/nl 

©aK«*K:£S«k -3 eflSSLfc. c: ©IBI&SS* ©# + **©■-£ 
^f^li, h X £ y (Shandontfc) HJ;«iag*4D i 

f f-Quik (H''J + ^ifc3S) 3i6LTaj£Lfcl&*9 5 %\>X 

± "C $> r> it . 

±!2» + I*ftS«*a'0*»^- fi^^v7r- ( 1%BSAR 
0 . l%7->'ftt F'i^i^tt'D-PBS) {3 T 8BB§ig& 2 x 
10' Ceiis/«iK:« s <fc -5 CSS® Lfce zon* &tpn±®F 

-©F c S K 2 (fflRttflF &JS * ■ P 

CT/JP 9 4 / 0 0 8 5 9 #ii) t % ©ffiH-Cfc * k h I L - 6 
£*ft*'*li!SJg#j5 0 // g /nl&cfctf #J 4 0 ng/ml£ £ 

1,5 I TfifcS*S(S&Lrt: I L - 8 (74TBq/mmol. Ame 
rsham&SS) L-8 (Amersbamit$S)£# 
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»JK*< 4 n£,-'mi € s ~, >■< , ? - - t:-rl^L»8 L re 

+ /7WS-4tfl# (chL/chH) „ h ffift (RVL 

a/RVHg&cfctfRVLb/RVHg) . fttt*f!B© t Hftft ( 
PAESEL + LORE I it 8!) Jbi^ttBttWilC^^xWS- 
4j^fr®-?-tL^'n^^^^v7T-t3Ti)gg2 0 0 0 ng/mlfr £#J 
Sng/ml^T' 2te®IEf&FvLfc. I L - 8 « & 

ZZftZftS 0 // l 1* oig& L-7KjS4iT- 3 0 a 181 4 y * a h L 

fc. ±IB» #$«i83?£ l00</l£&Jjl!L-.iecl5#£ 

C L S # * *fi + "C 1 "*ISM ^i^-^fc. * y * a -< - 
hfc. 3 ®«88S5ft£ 2 0 0// 1 02 0 y * o-*SJKk:S 

. mm&fezww r-a^y*- (To*aas) •ettwtstt* 

SllllStFWS-4!i#fi)Li Nj A-i? s y (RVLa) £ 
PJ H IB r g J A- 3 y ( R V H g ) . * tt H L « r b j A i/ 
a V (RVLb) tmnm r g j a- 9 y (RVHg) £ *T "f S 
tft&tt. I L-8 l/tr^-CSti I L-8©^^tr*tLT. * 
^7 JS:* (chL/chH) <hl§ISg©)g^RB§?£14^Wr S d i 

a*?, filers *5KHEF-RVLa-g* zmt summit 

Escherichia coli D H 5 a (HEF-RVLa 

- g k ) „ *? «fc "T S X $ KHEF-RVHg-gr 1 *tft5 
^UStt Escherichia coli JM109(HEF 

- R V H g - g r 1 ) t LTX£8ftjK£ffrX^l£8ffj0l£ffi ( 
f5«»-5 < li'mm 1 Tl 1 # 3 ^) ¥J&6 ^ 7 Ji 1 2 B K . & 
*FERM BP-473B^tktfx FERM B P - 4 7 4 1 > 

6 0 
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m&m i . a 7' u k - w s - a oftm 

tHL-8t'ftgU:BALB/c70 7. © IS £ v $ * 

fl-tttttne P3X63-Ag8. 6 5 3 «*'JifP^ , J3-«' 
*»^fc«ttCJ:91*^M^- fc h 1 L — 8 tftiitZfe 

^3 Lfc (Ko, Y-C. £ . J. Immunol. Method 
s, 149. 227-235. 1992). 

h I L - 8 !I M T -S H ?5 $ M5L**«fll^x - ©fit 
*K*^Ttt t MJtfc© V$I$©C DR^UIL-8 tlftf £-7 
^^^^ n-^/uffift© CDRC«fc*)B*fcx.&*l"r^S. 3© 

S. 

( 1 ) Escherichia coli DH5 or (HEF-RVLa-g k ) 

Sft#t : FERM BP-4738 

IF 3E H : 1994^ 7 £ 12H 
( 2 ) Escherichia coli DH5 a (HEF-chWS4L-g k ) 

glt#-*§- : FERM BP-4739 

6 1 
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K B = 1 994 ^ 7 E 12B 
(3) Escherichia coli JH109 <HEF-chNS4H- g r 1) 

gf£#"t : FERM BP-4740 

IF ft B : 1994^ 7 £ 120 
( 4 ) Escherichia coli JM109 (HEF-RVHg-g r 1) 

glt#-f : FERM BP-4741 

$ it B : 1994^ 7 R 12B 

E?lft 

: 1 

ee?ij©^^ : 4 0 

ffi?!i©s! : mm 

£ 5'J © £ ft : M K V 1 

ACTAGTCGAC ATCAAGTTCC CTGTTAGGCT GTTGGTGCTG 

fifll*"* : 2 
EH©*;* : 3 9 
E?lj©i! : ttg 

IS Oft : -*« 
h # D •>'- : 

E^Oia : piD N A 

E?l]©£ft : M K V 2 
IE 53 

ACTAGTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 

6 2 
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kai*^ = 3 

E£lJ©:SS : 4 0 

gE?IJ©iffi& : D N A 
E59©*» : M K V 3 

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG 

E?l]©£$ : 4 3 
E?lJ©S! : 

: -*« 

£31® US : &fi*D N A 
E?ll©£& : M K V 4 
E3) 

ACTAGTCGAC ATGAGGRCCC CTGCTCAGWT TYTTGGMWTC TTG 

Kfll#* : 5 

E?fl©:SS : 4 0 

E?d©32 : ®m 

h ^ n ^ - : itfKft 
E?Q®!1S :MDNA 
E?U©&& : M K V 5 
E?0 

ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 

6 3 



WO 96/02576 



E?fl#^ : 6 

E?»J©££ : 3 7 

m © ft : - * « 

E?0©«$ : &fi£D N A 
E?l]©£& : M K V 6 
E?tf 

ACTAGTCGAC ATGAGGTKCY YTGYTSAGYT YCTGRGG 

ffi?IJ#^ : 7 
E?l]©£$ : 4 1 
E?fl©£! : 
IK OR : 

h * D •>* - : mutt 

ie?IJ©ffi^I : q Ji£ D N A 
E £>J © & & : MKV 7 

E5fl 

ACTAGTCGAC ATGGGCWTCA AGATGGAGTC ACAKWYYCWG G 

E?!]&^ : 8 
E£fl©££ : 4 1 

mnom mm 

E?lJ©ffi^i : ^IDN A 
E?fl©£ft : M K V 8 
E?IJ 

ACTAGTCGAC ATGTGGGGAY CTKTTTYCMM TTTTTCAATT G 
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: 3 5 

V ** n i/- : it 0 ft 
E?U©£$ : N A 

E?fl©£& : M K V 9 
E?fl 

ACTAGTCGAC ATCGTRTCCW CASCTCAGTT CCTTG 

se?o#^ : 1 o 

E?!l©:I£ : 3 7 

e#j©2! : &® 

$©» : 

E?U©«!§I : N A 

E#!©£& : M K V 1 0 
E?fl 

actagtcgac atgtatatat gtttgttgtc tatttct 
e?ij#^ : 1 1 

E?U©:BS : 3 8 
E?fl©M : &® 

$©& : -#« 

BE5lJ©S^ = D N A 

Efl|©2fr:MKVll 

E?fl 

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 



6 5 
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ge^ijs^ : 1 2 

g£?IJ®££ : 2 7 

ge?o©^ : 

h ** d«>'- : iHStf 
ffi^ljOS^ : nfi!l D N A 
E£lJ©£& : M K C 
Efll 

GGATCCCGGG TGGATGGTGG GAAGATG 27 

EM*"* : 1 3 

E?!l©£S : 3 7 

E5»j©gi : mm. 

$©& : -*« 

E?lj©ii® : &)£DN A 
E?lJ©£& : M H V 1 
E?U 

ACTAGTCGAC ATGAAATGCA GCTGGGTCAT STTCTTC 37 

EBI#-t = 1 4 
E?>J©£$ : 3 6 
E?IJ©32 : Kit 

$©» : 

(• /f D i/ — : 

E?l]©«ii :^«DNA 
&?lj©£& : M H V 2 
E?fl 

ACTAGTCGAC ATGGGATGGA GCTRTATCAT SYTCTT 36 



6 6 
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iZ?IJ#^ = 1 5 

: 3 7 
E£lJ©2! : &8 

|> ** a •>* - : it IS ft 
E?IJ©8$ : £j£D N A 
E?l]©£ffr : M H V 3 
E?9 

ACTAGTCGAC ATGAAGWTGT GGTTAAACTG GGTTTTT 

BW## : 1 6 

E?'J©:IS : 3 5 
K : £81 

h # a s;- : 

E?IJ©S$ : N A 

E50©£& : M H V 4 
Eft 

ACTAGTCGAC ATGRACTTTG CGYTCAGCTT GRTTT 

EM#^ : 1 7 

E?U©££ : 4 0 
E?lJ©S : 
fl[ ®» : -*« 
h # D •>*- : jits ft 

E?|J©£& : M H V 5 
EH 

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 
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E?IJ©:I£ : 3 7 

ethos : 

HO) ft : -*ffl 

Uni^* - : £ tit ft 
E?0®fl£l :^«DNA 
E?lJ©£& : M H V 6 
ETfl 

ACTAGTCGAC ATGGCTGTCY TRGSGCTRCT CTTCTGC 

EM*^ : 1 9 

E?|J©I£ : 3 6 

fliOtt : -*« 

h *' D O - : ft 
E?IJ©«$ : N A 

E?IJ©£?fc : M H V 7 
E?U 

ACTAGTCGAC ATGGRATGGA GCKGGRTCTT TMTCTT 
S£?IJ#^ : 2 0 
EJflOfid : 3 3 
Efl)®S : »» 
$©& : -*« 
h ** D £/ - : t fg ft 
E?IJ®aSI : A 
E?IJ©£?fc : M H V 8 
Efll 

ACTAGTCGAC ATGAGAGTGC TGATTCTTTT GTG 



6 8 
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£*!!©#$ : 4 0 
12 JU CD §y : $fig 
: 

|> <t' D i'" — : 

£?!]®8£l : N A 

B£ 53 CD : M H V 9 
£81 

ACTAGTCGAC ATGGMTTGGG TGTGGAMCTT GCTATTCCTG 

Efl|*# : 2 2 
£?lj©:g£ : 3 7 
K?IJ©3! : ft$ 
0[(Z>ft : -*« 

£70098 : A 

£*!!©*& : M H V 1 0 

£?o 

ACTAGTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 
E?IJ#^ : 2 3 
£?!!©££ : 3 8 
SE ^IJ <Z> 39 : 

: -*« 

£50 0*18 :^*DNA 
£ 50 ® £ ft : M H V 1 1 
£50 

ACTAGTCGAC ATGGATTTTG GGCTGATTTT TTTTATTG 
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E9J#^ : 2 4 
E?«©£i* : 3 7 
E#I©gJ : l&6£ 
: -*!K 
h ** D - : Ui% ft 
E$I®!I*i ' MDNA 
E?lJ©£& : M H V 1 2 
E?U 

ACTAGTCGAC ATGATGGTGT TAAGTCTTCT GTACCTG 37 
K?IJ$^ : 2 5 
E?0©fi3 : 2 8 
g£?lj0§L J : &'& 
$©& : 

ffi?IJ©8iS : n^D N A 
E?IJ©£& : M H C 
E?!l 

GGATCCCGGG CCAGTGGATA GACAGATG 28 
EB!*^ : 2 6 
E?IJ©:S£ : 3 8 2 
E?l]©S! : &ft 
«[<Z>» : -*« 
h # n «>*- : if ft ft 
E?IJ©*I$ : c D N A 
E ?IJ © £ ffc : W S 4 V L 

7 0 
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^ p — y : pUC- 

ftfifc : 1 . . 6 0 

6 1.. 382 

ATG AGT GTG CTC ACT CAG 
Met Ser Val Leu Thr Gin 
-20 -15 
GGT GCC AGA TGT GAC ATC 
Gly Ala Arg Cys Asp He 

-1 1 
GCA TCT GTG GGA GAA ACT 
Ala Ser Val Gly Glu Thr 
15 

ATT TAC AGT TAT TTA GCA 
lie Tyr Ser Tyr Leu Ala 
30 

CAG CTC CTG GTC TAT AAT 
Gin Leu Leu Val Tyr Asn 
45 50 
AGG TTC AGT GGC AGT GGA 
Arg Phe Ser Gly Ser Gly 
65 

AGC CTG CAG CCT GAA GAT 
Ser Leu Gin Pro Glu Asp 
80 



W S 4 - V L 

sig peptide 
mat peptide 



GTC CTG 
Val Leu 

CAG ATG 
Gin Met 

GTC ACC 
Val Thr 
20 

TGG TAT 
Trp Tyr 
35 

GCA AAA 
Ala Lys 

TCA GGC 
Ser Gly 

TTT GGG 
Phe Gly 



GGG TTG 
Gly Leu 

ACT CAG 
Thr Gin 
5 

ATC ACA 
He Thr 

CAG CAG 
Gin Gin 

ACC TTA 
Thr Leu 

ACA CAG 
Thr Gin 
70 

AGT TAT 
Ser Tyr 
85 



CTG CTG 
Leu Leu 
-10 

TCT CCA 
Ser Pro 

TGT CGA 
Cys Arg 

AAA CAG 
Lys Gin 
40 

GCA GAT 
Ala Asp 
55 

TTT TCT 
Phe Ser 

TAC TGT 
Tyr Cys 



CTG TGG 
Leu Trp 

GCC TCC 
Ala Ser 
10 

GCA AGT 
Ala Ser 
25 

GGA AAA 
Gly Lys 



CTT ACA 
Leu Thr 

-5 

CTA TCT 
Leu Ser 

GAG ATT 
Glu He 

TCT CCT 
Ser Pro 



GGT GTG TCA TCA 
Gly Val Ser Ser 
60 

CTG CGG ATC AGC 
Leu Arg He Ser 
75 

CAA CAT CAT TTT 
Gin His His Phe 
90 



48 



96 



144 



192 



240 



288 



336 



7 1 
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382 



GGT TTT CCT CGG ftCG TTC GGT GGA GGC ACC AAG CTG GAA CTC AAA C 
Gly Phe Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 
95 100 105 

EJO*^ : 2 7 

gE^IJ©^^ : 4 2 4 

: 

h ** n i/ - : it lift 

ge?lj0&31 : c D N A 

ffi?lj©£& : W S 4 V H 

^D-y: P UC-WS4-VH 

: 1..57 sig peptide 
58. .424 mat peptide 

ATG AAG TTG TGG TTA AAC TGG GTT TTT CTT GTG ACA CTT TTA AAT GGT 48 
Met Lys Leu Trp Leu Asn Trp Val Phe Leu Val Thr Leu Leu Asn Gly 
-19 -15 -10 -5 

ATC CAG TGT GAG GTG AAA CTG GTG GAG TCT GGA GGA GGC TTG ATA CAG 96 
He Gin Cys Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu He Gin 

-11 5 10 

CCT GGG GAT TCT CTG AGA CTC TCC TGT GTA ACC TCT GGG TTC ACC TTC 144 
Pro Gly Asp Ser Leu Arg Leu Ser Cys Val Thr Ser Gly Phe Thr Phe 
15 20 25 
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ACT GAT TAC TAC CTG AGC TGG GTC CGC CAG CCT CCA GGA AAG CCA CTT 192 

Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Pro Pro Gly Lys Ala Leu 

30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 

Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGT CGG TTC ACC ATC TCC AGA GAT GAT TCC 288 

Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asp Ser 

65 70 75 

CAA AGC ATC CTC TAT CTT CAA ATG AAC ACC CTG AGA GGT GAG GAC AGT 336 

Gin Ser He Leu Tyr Leu Gin Met Asn Thr Leu Arg Gly Glu Asp Ser 

80 85 90 

GCC ACT TAT TAC TGT GCA CGA GAG AAC TAT AGG TAC GAC GTA GAG CTT 384 

Ala Thr Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAA GGG ACT CTG GTC ACT GTC TCT GCA G 424 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala 

110 115 120 

EflIM : 2 8 
E?fl©'ft3 : 3 4 
EfllOffl : 
ffiOft : -*« 

F#ni?- : tic 

E?fl©«$ : N A 

E?fl © £ * : c h V L 7* 7 4 ^ ~ 

ACAAAGCTTC CACCATGAGT GTGCTCACTC AGGT 34 



WO 96/02576 



PCT/JP95/01396 



e?o#^ : 2 9 

K?9©^$ : 3 7 

@e?ij©M •- tt» 

$©& : 

E?d®ft& : &$DNA 

E?lJ©£& : c h V H ^^T7*7 4 - 
E?fl 

GATAAGCTTC CACCATGAAG TTGTGGTTAA ACTGGGT 37 

Efll** : 3 0 

E?lJ©££ : 3 7 

E?d©a : I&8 

h ** n i/ - : m II ft 
E £0 © If $S : afillD N A 

E5Q © £ ft : c h vLi^rHv- 

CTTGGATCCA CTCACGTTTG AGTTCCAGCT TGGTGCC 37 
E8!#* = 3 1 
E50©ft£ : 3 7 
E£lJ©S! : »K 
$©» : -*« 
h # a - : S II 

E?G<Z>83t :^)SDNA 

E £0 © * ft : c h V H fifl 2> 7* 7 4 

E?fl 

GTCGGATCCA CTCACCTGCA GAGACAGTGA CCAGAGT 37 
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B£5iJ#^ : 3 2 
E^IJ©^$ : 1 3 7 
E JiJ © SL 1 : 
|j|©R : -*tK 

# n >* — : iE0ft 
ffi?l]©il!i : N A 

K?lj©£ft : H F 1 
ffi?IJ 

TAAGCTTCCA CCATGGAGTT TGGGCTGAGC TGGGTTTTCC TTGTTGCTAT TTTAAAGGGT 60 
GTCCAGTGTG AAGTGCAGCT GTTGGAGTCT GGGGGAGGCT TGGTCCAGCC TGGGGGTTCT 120 
CTGAGACTCT CATGTGC 137 
E?IJ$^ : 3 3 
ffi?lj©£$ : 1 4 3 
K?lJ©32 : &® 
$©R : -*« 

h ,t: d >*- : it® ft 

@e?l]©aig : D N A 
EJ9©*ft : H F 2 

GCACTGTACT CTCTTGTGTA ACCATTGGCT TTGTTTCTAA TGAGACCCAC CAACTCTAGC 60 
CCTTTCCCTT GAGCTTGGCG GACCCAGCTC AGGTAGTAAT CACTGAAGGT GAATCCAGAG 120 
GCAGCACATG AGAGTCTCAG AGA 143 
: 3 4 

&n®&* : 1 1 3 
ee m © M : & » 
«©R : -*« 
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£ M © M £ : MDNA 
EM©£ft : H F 3 
£81 

TACACAAGAG AGTACAGTGC ATCTGTGAAG GGCAGACTTA CCATCTCAAG AGAAGATTCA 60 
AAGAACACGC TGTATCTGCA AATGAGCAGC CTGAAAACCG AAGACTTGGC CGT 113 

£*!!*# : 3 5 
EMOSS : 1 1 7 

EM ©S3 : &'£ 

IROft : -*« 

h #o •>•- : 

EM©?i^ :^«DNA 
EM©£» : H F 4 
EM 

TCGGATCCAC TCACCTGAGG AGACGGTGAC CAGGGTTCCC TGGCCCCAGT AAGCAAGCTC 60 
TACGTCGTAG CGATAGTTCT CTCTAGCACA GTAATACACG GCCAAGTCTT CGGTTTT 117 

E?l*f = 3 6 
EM©fi$ : 3 7 
EM©32 : t*« 

01 ©ft : -*« 
h # D •>'- : it IK ft 
E$l©il£ : N A 

£ M © £ ft : R V H 5 ' 7 v i -7 - 
EJ!I 

GATAAGCTTC CACCATGGAG TTTGGGCTGA GCTGGGT 37 

EM*t : 3 7 
EJIJOl* : 3 1 
EM©S : tt« 
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hjfni; - : St! ft 
K?|J0S^ : D N A 
E5!|(D!&»: RVH3' 7* 5 4 v - 

£81 

GTCGGATCCA CTCACCTGAG GAGACGGTGA C 
E?IJ#^ : 3 8 
Be?IJ©^$ : 4 2 4 

e?u©s : mm 

Y # d •>*- : HfBtfc 
K?lj©£& : R V H a 



* D 


— y : 


H E F 




R V 


H 


a - g r 1 


7 5 


J ft 


- 1 9 




- 1 


• 


leader 


7 5 


y ft 


1 




3 0 




F R 1 


7 $ 


y ft 


3 1 




3 5 




C D R 1 


7 $ 


/ft 


3 6 




4 9 




F R 2 


7 $ 


/ ft 


5 0 




6 8 




C D R 2 


7 5 


/ ft 


6 9 




1 0 


0 


: F R 3 


7 5 


/ ft 


1 0 


1 


- 1 


1 


1 : C D R 3 


7 $ 


/ft 


1 1 


2 


- 1 


2 


2 : F R 4 



7 7 
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ATG GAG TTT 
Met Glu Phe 
-19 

GTC CAG TGT 
Val Gin Cys 
-1 

CCT GGG GGT 
Pro Gly Gly 
15 

ACT GAT TAC 
Ser Asp Tyr 
30 

GAG TTG GTG 
Glu Leu Val 

TAC ACT GCA 
Tyr Ser Ala 

AAG AAC ACG 
Lys Asn Thr 
80 

GCC GTG TAT 
Ala Val Tyr 
95 

GCT TAC TGG 
Ala Tyr Trp 
110 



GGG CTG AGC TGG GTT TTC CTT GTT GCT 
Gly Leu Ser Trp Val Phe Leu Val Ala 

-15 -10 
GAA GTG CAG CTG TTG GAG TCT GGG GGA 
Glu Val Gin Leu Leu Glu Ser Gly Gly 

1 5 
TCT CTG AGA CTC TCA TGT GCT GCC TCT 
Ser Leu Arg Leu Ser Cys Ala Ala Ser 
20 25 
TAC CTG AGC TGG GTC CGC CAA GCT CAA 
Tyr Leu Ser Trp Val Arg Gin Ala Gin 

35 40 
GGT CTC ATT AGA AAC AAA GCC AAT GGT 
Gly Leu He Arg Asn Lys Ala Asn Gly 

50 55 
TCT GTG AAG GGC AGA CTT ACC ATC TCA 
Ser Val Lys Gly Arg L;!u Thr He Ser 
65 70 
CTG TAT CTG CAA ATG AGC AGC CTG AAA 
Leu Tyr Leu Gin Net Ser Ser Leu Lys 
85 

TAC TGT GCT AGA GAG AAC TAT CGC TAC 
Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr 
100 105 
GGC CAG GGA ACC CTG CTC ACC GTC TCC 
Gly Gin Gly Thr Leu Val Thr Val Ser 
115 120 



ATT TTA AAG GGT 
lie Leu Lys Gly 
-5 

GGC TTG GTC CAG 
Gly Leu Val Gin 
10 

GGA TTC ACC TTC 
Gly Phe Thr Phe 



48 



GGG AAA 
Gly Lys 

TAC ACA 
Tyr Thr 

AGA GAA 
Arg Glu 

75 

ACC GAA 
Thr Glu 
90 

GAC GTA 
Asp Val 

TCA G 
Ser 



GGG CTA 
Gly Leu 
45 

AGA GAG 
Arg Glu 
60 

GAT TCA 
Asp Ser 

GAC TTG 
Asp Leu 

CAG CTT 
Glu Leu 



96 



144 



192 



240 



288 



336 



384 



424 
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E?!l#^ : 3 9 
E?iJ©JI£ = 3 4 
E?iJ©S! : $8! 
$£©& : ~#fjS 

e?i]©8$ : N A 

E£tf©£& : L T W 1 
ER 

GGCTAGAGTG GGTGGGTCTC ATTAGAAACA AAGC 34 

E?!l#^ : 4 0 

E?0©££ : 3 6 

E?fl©S! : *K 

$©&:-*$ 

E £0 © 8 £i *• p^DNA 
E ?»J © £ ft : LTW2 
E?IJ 

GAGACCCACC CACTCTAGCC CTTTCCCTTG AGCTTG 36 

E?0#^ : 4 1 
E?tf©:g$ : 4 2 4 
Efll©S3 : 
$©» : 

E?!l©8$ ^HtDNA 
E ?iJ © £ ft • RVH b 
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D — V 


: H E 


F 


— 


R 


V H b - g r 


1 


7 






- 1 


9 


— 


— 


1 


: 1 e a d e 


r 


7 




j m 




1 


— 


3 


0 


: F R 1 




7 




J K 


3 


1 


— 


3 


5 


: C D R 1 




7 




j m 


3 


6 




4 


9 


: F R 2 




7 






5 


0 




6 


8 


: C D R 2 




7 






6 


9 




1 


0 


0 : F R 3 




7 




j m 


1 


0 


1 




1 


1 1 : C D R 


3 


7 






1 


1 


2 




1 


2 2 : F R 4 





ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CAA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 
50 55 60 
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TAC AGT GCA TCT CTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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E?l]©?f m : d^D N A 
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mm 

TGGGTCCGCC AAGCTCCAGG GAAAGGGCTA GA 32 

E8l*-t : 4 3 
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E?i]®£ft : Q T P 2 
£81 

TCTAGCCCTT TCCCTGGAGC TTGGCGGACC CA 32 

E?!l#^ : 4 4 

ffi^JO^^F : 4 2 4 
Efll®8! : 

h # n 5/- : itfjitt 

E5!©£& : R VH c 



£ d — y : HEF-RVHc-gr 1 

7 $ J W. -19 1: leader 

7 * / & 1 - 3 0 : F R 1 

3 1 - 3 5 : CDR 1 
7^8 3 6 - 4 9 : FR2 
7 % J & 5 0 - 6 8 : CDR 2 
7^ 1 6 9 - 1 0 0 :FR3 
7$>>® 101-111 :CDR3 
75/S! 112-122:FR4 
E?i] 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 -5 
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PCT/JP95/01396 



GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
30 35 40 45 

GAG TTG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Leu Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AG A CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 
15 20 25 
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AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GGG CTA 192 

Ser Asp Tyr Tyr Leu Ser Trp Val Are Gin Ala Pro Gly Lys Gly Leu 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 

Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 

Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 

Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

E*0#* : 4 6 

S^IJ©^$ : 2 6 

E?fl©S : &® 
II CD 8ft : -*H 
r *' O i/ — : 

E#I©£& : ATP 1 
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ffi?IJ©;S$ : 2 6 
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h # D - : ESS tt 

e$i®as( ^jsdna 
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CCTTTCCCTG GAGGTTGGCG GACCCA 26 
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7 $ J S 

ATG GAG TTT 
Met Glu Phe 
-19 

GTC CAG TGT 
Val Gin Cys 
-1 

CCT GGG GGT 
Pro Gly Gly 
15 

AGT GAT TAC 
Ser Asp Tyr 
30 

GAG TGG GTG 
Glu Trp Val 

TAC AGT GCA 
Tyr Ser Ala 

AAG AAC ACG 
Lys Asn Thr 

80 

GCC GTG TAT 
Ala Val Tyr 
95 



1 1 2 - 1 2 2 : F R 4 



GGG CTG 
Gly Leu 
-15 
GAA GTG 
Glu Val 
1 

TCT CTG 
Ser Leu 

TAC CTG 
Tyr Leu 

GGT CTC 
Gly Leu 
50 

TCT GTG 
Ser Val 
65 

CTG TAT 
Leu Tyr 



AGC TGG 
Ser Trp 

CAG CTG 
Gin Leu 

AGA CTC 
Arg Leu 
20 

AGC TGG 
Ser Trp 
35 

ATT AGA 
He Arg 

AAG GGC 
Lys Gly 

CTG CAA 
Leu Gin 



TAC TGT GCT AGA 
Tyr Cys Ala Arg 
100 



GTT TTC 
Val Phe 

TTG GAG 
Leu Glu 
5 

TCA TGT 
Ser Cys 

GTC CGC 
Val Arg 

AAC AAA 
Asn Lys 

AGA CTT 
Arg Leu 
70 

ATG AGC 
Met Ser 

85 

GAG AAC 
Glu Asn 



CTT GTT 
Leu Val 
-10 

TCT GGG 
Ser Gly 

GCT GCC 
Ala Ala 

CAA CCT 
Gin Pro 
40 

GCC AAT 
Ala Asn 
55 
ACC ATC 
Thr He 

AGC CTG 
Ser Leu 

TAT CGC 
Tyr Arg 



GCT ATT 
Ala He 

GGA GGC 
Gly Gly 
10 

TCT GGA 
Ser Gly 
25 
CCA GGG 
Pro Gly 

GGT TAC 
Gly Tyr 

TCA AGA 
Ser Arg 

AAA ACC 
Lys Thr 

90 

TAC GAC 
Tyr Asp 
105 



TTA AAG GGT 

Leu Lys Gly 
-5 

TTG GTC CAG 

Leu Val Gin 

TTC ACC TTC 
Phe Thr Phe 

AAA GGG CTA 
Lys Gly Leu 
45 

ACA AGA GAG 
Thr Arg Glu 
60 

GAA GAT TCA 
Glu Asp Ser 
75 

GAA GAC TTG 
Glu Asp Leu 

GTA GAG CTT 
Val Glu Leu 



48 



96 



144 



192 



240 



288 



336 



384 
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GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Tbr Leu Val Thr Val Ser Ser 
HO 115 120 

K?IJ#^ : 4 9 
g£?IJ©^$ : 2 9 

nmomm - ^jsdn a 

ffi?lj©£ft : G T A 1 

29 

CAAGCTCCAG GGAAAGCGCT AGAGTGGGT 

6E?IJ#^ : 5 0 
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9 u — y : HEF-RVHf-gT 1 

-19 1: leader 

7$;» 1-30 : FR1 

7UK 3l-35:CDRl 
75;g( 36-49:FR2 
7 $ / & 5 0 - 6 8 : CDR 2 
7^8 69-l00:FR3 
7 $ / & 10 1-111 : CDR3 
7$;8 112-122:FR4 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GCG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Ala Leu 
30 35 40 45 
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GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

ffi?IJ#^ : 5 2 
E?J©ft $ : 2 3 
ffi?lj0i!:&IB 
$0$ : 

r # D : fifKtt 

ie?IJ©«8f : £J£D N A 
E?lJ©£fo : L T F 1 

GTGAAGGGCA GATTTACCAT CTC 23 
EWtf : 5 3 
KflKDfiS : 2 3 

ie?ij®i! : mm. 
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GAGATGGTAA ATCTGCCCTT CAC 23 
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ATG GAG TTT GCG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 
50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA TTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Het Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 - 5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 
-11 5 10 
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CCT GGG GGT TCT CTG AG/I CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CAA GGG AAA GGG CTA 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 
Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC ACT GCA TCT GTG AAG GGC AGA TTT ACC ATC TCA AGA GAA GAT TCA 
Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC CAC GTA GAG CTT 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
HO 115 120 
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12 no^fa: LF 1 

TTGAAGCTTC CACCATGGGA TGGAGCTGTA TCATCCTCTT CTTGGTAGCA ACAGCTACAG 60 
GTGTCCACTC CGACATCCAG ATGACCCAGA GCCCAAGCAC CCTGAGCGCC AGCGTAGGTG 120 
ACAG 124 
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h # u i/ - : 
£?f 

GCATTGTAGA TCAGCAGCTT TGGAGCCTTT CCTGGCTTCT GCTGGTACCA TGCTAAATAA 60 
CTGTAAATAA TCTCGCTTGC TCGACAGGTG ATGGTCACTC TGTCACCTAC GCTGGCGCTC 120 
AG 122 
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AGCTGCTGAT CTACAATGCA AAAACCTTAG CAGATGGAGT GCCAAGCAGA TTCAGCGGTA 60 
GCGGTAGCGG TACCGACTTC ACCTTCACCA TCAGCAGCCT CCAGCCAGAG GACATCGCTA 120 
C 121 
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GTAGGATCCA CTCACGTTTG ATTTCGACCT TGGTCCCTTG GCCGAACGTC CGAGGAAAAC 60 
CAAAATGATG TTGGCAGTAG TAGGTAGCGA TGTCCTCTGG CTGGAG 106 
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ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT ACA GGT 48 

Net Gly Trp Ser Cys lie He Leu Phe Leu Val Ala Thr Ala Thr Gly 

-19 -15 -10 -5 

GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC 96 

Val His Ser Asp lie Gin Mel Thr Gin Ser Pro Ser Ser Leu Ser Ala 
-11 5 10 
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AGC GTA GGT GAC AGA GTG ACC ATC ACC TCT CGA GCA AGC GAG ATT ATT 144 
Ser Va) Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser Giu He He 

15 20 25 

TAC AGT TAT TTA GCA TGG TAC CAG CAG AAG CCA GGA AAG GCT CCA AAG 192 
Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
30 35 40 45 

CTG CTG ATC TAC AAT GCA AAA ACC TTA GCA GAT GGA GTG CCA AGC AGA 240 
Leu Leu He Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Pro Ser Arg 

50 55 60 

TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC 288 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr lie Ser Ser 

65 70 75 

CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAT CAT TTT GGT 336 
Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin His His Phe Gly 

80 85 90 

TTT CCT CGG ACG TTC GGC CAA GGG ACC AAG GTC GAA ATC AAA C 379 
Phe Pro Arg Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys 

95 100 105 
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ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT ACA GGT 48 

Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala Thr Gly 

-19 -15 -10 -5 

GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC 96 

Val His Ser Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 

-11 5 10 

AGC GTA GGT GAC AGA GTG ACC ATC ACC TGT CGA GCA AGC GAG ATT ATT 144 
Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser Glu He lie 

15 20 25 

TAC ACT TAT TTA GCA TGG TAC CAG CAG AAG CCA GGA AAG GCT CCA AAG 192 
Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
30 35 40 45 

CTG CTG ATC TAC AAT GCA AAA ACC TTA GCA GAT GGA GTG CCA AGC AGA 240 
Leu Leu He Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Pro Ser Arg 

50 55 60 

TTC AGC GGT AGC GGT AGC GGT ACC GAC TAC ACC TTC ACC ATC AGC AGC 288 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Phe Thr He Ser Ser 

65 70 75 

CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAT CAT TTT GGT 336 
Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin His His Phe Gly 

80 85 90 

TTT CCT CGG ACG TTC GGC CAA GGG ACC AAG GTC GAA ATC AAA C 379 
Phe Pro Arg Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys 
95 100 105 
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9 iz se m © * < ? fjE ft . 

11. k h I L-BK^-f^^^^t/^n-t O L i V i 

«©fflttttife£f8« ( C D R ) . 

12. TSSMtf HK?fl#^ : 2 6(I*$tL57 ^ »E5l*fctt* 

©-«*£■*-** nm^i icifiSocDR, 

C D R 1 ; Arg Ala Ser Glu He He Tyr Ser Tyr Leu Ala 

C D R 2 ; Asn Ala Lys Thr Leu Ala Asp 

C D R 3 ; Gin His His Phe Gly Phe Pro Arg Thr 

13. k h I L-8C*lt J'^xt; £n-:J-;i/tfLft©H8iV$| 

mo C D R . 

14. Tie&tf Ki2?lJ#-f : 2 7CsS*i47U ttEBISfctt* 
C D R 1 ; Asp Tyr Tyr Leu Ser 

C D R 2 ; Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu Ty 
r Ser Ala Ser Val Lys Gly 

C D R 3 ; Glu Asn Tyr Arg Tyr Asp Val Glu Leu Ala Tyr 

15. ( 1 ) t r L®V$I8©7 l/-A7-*«* ( F R ) * Rtf 
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?DNA, 

39. neHfl vtw^EMt* • 2 7 c**n*7 $ j mttm 

fc 3- KtSs tt« J 13 8 CK«0DN A. 

40. SEH«V«*#EH** • 2 IIZ^ZKZZ? V A' VIZ 
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KtJDNA, 
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43. «EL«V***3- rt*DNA4»BJIft : 2 6 C * * 
ftS* * U*^ FEW* fc i^^«4 

© D N A. 

44. k h I L-eC^tS^nt^o-t^aftCHgiVjl 

« £ 3 - KtSDNA. 

45. «BH«V*«#EW#* : 2 7 Ci^«7 * J MB?flft 

46. «BHIV«43- rt8DNA*«EMf : 2 7 
ft 5 2 * u** KE«*fctt*©-«**tis 51*^4 4 
© D N A. 

47. k h I L-8KlMtJ7<;^t/; a - * ;utftft© LgiVf 
8(DCDR$3 - Kt 5 D N A. 

48. *BCDR4«I*«1 2C***i*7$/IIEH*fctt*© 
-85*3 - F-T *x St*aUCB*OCDR*3-Kr«DNA 

o 

49. Htlfe C D R *<B?0#-t : 2 6C*$*l*S* I'** FEW* 
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*. i+z-c - w * &t . f£M JP. 4 : :: 5£ e © C D R i 3 - !" f 5 r 
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50. b F 1 L-8Cttt4-?nt/^ n - t H fK V pf 
a©CDRi3- KtiDNA. 
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»«©cdr* £^a, t h I L - 8 IZtt? SffifcOilflUfc 
t H«Vf*i3-Kt5DNA. 

54. «|ECD R*<»*« l 2«3^$*1*7$/ KE5U* fctt*© 

tSDNA. 

55. «ISlFR4<k Htt*REIi:i*r«x »*«5 3Rtf5 4 
C8B»©il»*fc hL«V!8l«*3-KrSDNA. 

56. HUI2 LSI 2 Cfctt S R V L a X tt R V L b i L T 
SSftST $ ^ KEWSfctt *©-»*=- Kt5, »*«5 3 C 

ie«© DNA, 

57. &?0#-^ : 6 2 XttE90#^ : 65Hi$nS^U*fF 
EM*fctt*©-*4ttSII*fl5 3CEIODNA, 

58. ( 1 ) k h Hff V $8© F R , &tf 

(2) b h I L-StwWt-S^^^^^^ o /uffift© H fK V 
giOCDR, ££/l-?j£6> b b J L-8Kltt-r*a:*©S»JS 
t hH«V««*3-Kt*DNA. 

1 0 8 



WO 96/02576 



PCT/JP95/01396 



59. 1WB2CD R*<»3KE 1 4 S KE?8 * - - * '"* 
tSDNA. 

60. «EF R 1 . 2 , 3*<fchtt#VDH26Cs*O t CFR4 
#k hi/tft 4 B 4 IS*«5 8&tf 5 9 £ES(®?i!ffft 
L i- II £ V 3 - K tiDNA. 
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tt. 5 5 b'E?IJ£fctt*©-$£Wt£. 
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63. (1) t U«ca«;4ffC 

(2) k HFR. &tf k h I L-8Ci}t57^X?;^ n-t 
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64. ffilBLff V®&tf$L2 tZ&VZ RVLaXttRVLbirLT 
ggflcODNA. 
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D N A. 
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( 2 ) k IFF:. & 15 fc Y 1 L - 0 *1 t S v x * ,' C c - r 

* © c d r £ a- -e « s h « v i«8 ; 

t^DNA. 

68. H® VfE®#a3 fccfctf£4 Cfctt* R V H a . RVHb, 
R V H c , R V H cl , R V H e , R v H i , RVHg, xiiR v H 

$6 7 E hH«*3-KtiDNA. 
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Fig. 3 
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